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FOREWORD 



J 



The Mid-America Vpcational^Curriculum Consortium (MAVCC) was^organiJed for 'the 
purpose of -developing instructional material fOr the twelve ^member states. -Priorities for 
developiag MAVCC rpaterial are determined^ annually based on the needs as identified 
by, all member-states. One of the first priorities identified was^comprehensive small engine 
repair. This publication rs a part pf a project designed to provk^e the needed instructional 
mal^prial for small ermine . r'^air programs. • ' ^ ' % 



/■ 



The success 6i this pufblication is due, in large part, to the cap^ilitjes of th6 persohnej 
who worked with its-development. The technical writers have nurlrofousf ye'^rs of industry 
.as well as teaching experience. Assisting them in their ^forts were representatives of. each 
of the member states who brought with tflen;i technical expertise and the experience related 
tcuthixl^ssroom and toxthe trade. To assure tTiat the materials woutd parallel the industry 
environme^it and be accepted as a^ transportable ba^c teaching toot org3nf2atibns and 
industry representives were . involved in the developmental phases of the snanual. 
Appreciation is extended to them for their valuable contributions to the 'manual. 

-\ ' - ' ' ' 

' This publication is des^grfed to as^st teachers in improving instruction.- As these, 
publications are used, it isMioped that the student performance will improv^e and that 
students will be better able to assume a role ig their. chosen occupation, small engine 
repair. n * ' 

Instructional materials m this publication are written in terms of student performance 
using measurable objectives. This is an innovative approach 'ft teaching that accent^ and" 
augments the teaching/learning process. Criterion referenced evaluation instruments are 
provided for uhiform meastlWrnen-t of student progress. In addition to evaluating recall 
information, teachers ate encouraged to evaluate the other areas including process^and. 
.product a$ indicated at, the end of each instructional unij. 

* » ■ 

jt js the*sincere belief of the MAVCC personnel and all those members who served 
on, the committees that this publication will allow the'students to becbme 'better prepared 
and mare effective menribers of the work force. 



Don Eshelby, Chairmen 
Boa^d of Directors ' . * 
Vl'.d-Aqrierica Vocational 

CurriiQulum Consortium 
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PREFACE 



. tor many years those responsible fc^r teaching small engine repair have felt a need 
for ihstruejional materials to use in tm§ area. A team of teachers, industry representatives, 
arrd trade and industrial education staff rtienffbers accepted thi*s challenge and.have produced ^ 
manuals which* will meet the heeds' of many types of courses where studfents are expected 
to become proficient^ in- the area erf jmall engine .repair. The MAVCC Outboard Repair 
publication is designed 'to supplement 'the MAVCC Comprehensive Small Engine Repak 
publication by covering in detail all aspects of outboard mechanics not incdded in general 
engine repair or tire repate of other small engines. * ' ' * 

t ^ ' ' . ' . ' 

* Every effort has been made tojnake this publication basic, readable; and" by all means 
uspbl?. Three vital parts^ of instruction have been interrtioRally omitted from this 
publication: tnotivation, personalization, and localizatibn. These areas are left to the 
individual instructors and the instructors should capitalize on them. Only then vOill this 
publication really become a" vital par^ of the teaching-learning process. 

In addition, we wduld appf-eciate your»f?elp. We cbeck f#r content quality, spelling, ^ 
ancJ;ffypographical errors jnany times in the development of a manual. It is still possible, 
however, -for an error to show up in a publication. 

If, in the use of this pubHcation, you should find something questionable, we would 
appreciate you bringing it to our attentit)n. A copy of the page or-pages in question 
with your suggestions for correction* would neriainly help.Cis when we revise andjjpdate 
materials. ^ ^ . . * 

We're trying tb provide you with the best possible curriculum' materials and. will 
certainly appreciate your help in detecting areas wh^re possible corrections are needed 
to maintain the quality you want an^ deserve. * , • ^ 



Ann Benson - 
Executive Direct6r 
.Mid'America Vocational Curriculum 
Consortium, Inc. 

. * ^ 
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f^* . USE OF THIS, PUBLICATION ^ 

• . - • > • • • . .;• 

Instructional Units . ^ . * • ^ * , ' ' 

' The Outboard Repair curriculum includes nrhe\units. Each instructional unit includes 
some or aH of Jhe* basic- co.mponents of a unit of instri/ctiqn: performafnce pbjectives, 
suggested activities for teacher and studefits, information stieets, assignment Sh^t3, job 
sheets, visual aids, tests, and answers *to the test. Units are plannefd for mbre tbrnn one 
lesson or class period of instruction. , ^ : ' 

Careful study^ of each instructional unit by the teacher will help to deternrtne:' ^ 

'A. The aripount of material that ^n be coprered in each class periods - - ' 

B. -The skills which must [DS^emonstrated. \ . " 

1. . Suppfies needed , - ' * 't 

2. ^ Equipment needed. ' . * * 

3. Amount of practice needed ' ^ ' , ' - ' ^ 

4. -Amount of class'time nefeded for demonstrations 

C. Supplementary materials such as pamphlets or.filmstrips that must b^ ordered. 

D. Resource people that must be contacted. 

Objectives * * * 4^ ' ' . * . ' - . *• 

^ f ' ' * 

Each unit of instruction is based on performance objectives. These objectives state 
the goals of the course thus providing a sense of direction and Accomplishment for (the 
student. ^ . ' ' . ' > 

^Performance objectives are stated [nmo forms: unit objectives, stating the sublet 
nriatter to be covered in a unit of instruction and specific objectives,' jstating the student 
performance necessary td reach the unit objective. 

\ ' 

Since th'e objectives oT the unit provide direction for the teaching-learnrng process, 
it is important for the teacher and students to have a common understanding of the intent 
of the objectives. A limited number of performance terrhs have beeh^used in' the objectives 
for this curriculum to assist in promoting the effectiveness -of the communication among 
all IndivrnJuils using the. materials. ^ y ' , 

Following is a list of performance terms and their synonyms which may have been 
used in this material: - ' ' ' \ 

Name Identify * • * ' Describe 

Label » ' ' Select / * Define 

List in writing Mark ^ Discuss in writing ' 

List orally ^ ' Point out ' . * * Discuss orally ^ * 

Letter Pick out Interpret 

Recor^ . . Choose Tell |Row 

Repe# n ^ , . Ltj6ate Tell 'what 

Give * r - Explain 
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XI 



Order 

Arrange 

Seqtience 

List in order 

Clas:»ify 

Divide. 

isolate 

Sort 



^ Distinguish ^ 
Discriminate 



Cgnstruct ^ 

Draw , 

Make 

Build 

Design 

Formulate 

Repjjoduce 

Transcribe 

Reduce 

I ncrease • 

Figure 



^Demonstrate ^ 
Show your work 
Sho(v. procedure ^ 
Perform an experiment 
Perform the steps 
Operate 
Remove 
Replace • 
Turn off /on 
(drs) .assemble 
('Dis) connect 



Additional Terms Used 

Evaluate ' » ^ Prepare 

Complete " ^ , Make , 

. Analyze , . ' ' , ^ Read 

Calculate . Tell 

Estimate^ Teach 

*^PIan ^ • ^ . Converse 

^ Observe • " . Lead ' , 

Compare State 

Determine ^ Write ^ 

'Perform 



Reading of the objectives (jy the studerft should be followed 'by a class discussK^ 
to answer any questions concerning performance" rec;uirements for each instruction unfl 

1 Teachers should feef free tq add objectives which will- fit the material to the nej 
of the students and community. When teaoliers add objectives, they should remi 
to supply the needed information, assignment and/or job streets, and criterjon tes 

Suggested Activities ' ' • . 

Each unit of instruction has a su^sted activities sheet outHning steps to follow 
in accomplishing specific objectives. The activities are listed according to whether they 
are the responsibility of the instruj:tor or the student. 

Instructor: Duties of .the instr^uctor wHI vary according to the particular unif; however, 
fST best use of the material they should" include the fotloWhi^^^rdvide students^ with 
* objective shegt, information sheef, assignment' sheets, and fob sheets; preview 
filmstrips, make transparencies, and arrange for resource materials and people; discuss* 
' unily^nd specific objectives ar\d information ^sheet; give test. Teachers are ehcouragfed 
. to use any .additional instructional activities and teaching methods to aid students 
in aceomplishiVig the objectives. • ^ 

Students : Student activities arejisted which will help the student- to achieve the 
objectives for the unit, , * , ^ 
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Information Sheets ' , ' ' 

Information sheets provide content essential for meeting the cogh if ive (knowledge) 
objectives of the .unit. The teacher will find that information sheets serve as an excellent 
guide for presenfmg the i3ackground knowledge necessary to develop the skills spedified* 
in the unit objective. . . ' . . ' . 

• , • * , ^ • , , 

Students- should read the information -sheets befcy* the information is discussed in 
•class. Students may take additional notes on the information sheets. 

Xransparency Masters 

Transparency masters provide iinformation in a specif way. The students may \ee 
•as well as hear the' material being presented, 4:hus reinforcing 'the learning, process. 
Transparencies may^ present hew information or .they may reinforce information presented 
in the information sheets. They are particularly effective when identification is necessary. 

Transparencies shoul(;i be made «ndrpl§ced in' the notebook where they will be 
Immediately available for'use. Transparencies.direct -the .class's attention to the topic of 
discussion. iThey should be left on the screen bnly when topics shown are under di^ssion. 

Job* Sheets - - • . 

Job sheets are an important segment of each uni.t. The instructor should be able 
'to and in most situations should deril^nstrate .the skills Qutlined jn the job sheets. 
Prt^edufes outlfned in the job sheets giv^ direction to the skill being taught and allow 
both student and tether to. check. student progress toward the accomplishment of the 
SkilL Job .sheets 'provide a ready outline fo^r student '.toVolljow if they' have missed a 
demoastratior>. Job sheets also furnish potential employers with a^ptcture of the skills 
being taught and the performances which might reasonably be'expected from a person 
who^'has'had this training.% ^ ' 

Assignment Sheets ' ^ • . - - ^ 

Assignment sheets give dTrection to study 'and furnish practice for f^per and pencil 
activities to develop the*knowledges which efe necessary prerequisites to skill devplopm^errt. 
These may be given to the student for Completion in class or used for homework 
assignments. Artswer sheets are provided which may be used by the student and/or teacher, 
for checkings Student progress. * • . . - 

Test and Evaluation . • ' . " . , 

Paper-pencil and performance tests have been constructed to measure student 
achievement of each objective listed in the unit of instruction. Individual test itdms may 
be pulled, out and used as a short test tb determine student achievement of a particular 
objective. This kind of testing may be uSed as a daily quiz and will help the teacher 
spot difficulties being encountered by-students in their efforts to accomplish' the 
objective. rTest items for objec^tivfes jdded by the teabher should be constructed and adoed 
' to the test. - ^ . * \ • : / . . ' ' ^ 

Test Artsiwei^ y ^ ' ' . ' 

. ' Test answers are provided 'for each unit. Tbese may be used by the teacher and/or 

student for fchecking student achievement of the objectives. / 
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OUtBOAaO Jif pAjA 



JOB TRAINING: What the 
Worker 'Should Be 'Able to Do 
■ (Psychomotof) 



■ INSTRUCTiQWAt^pCCUPATlONAy ANALYSIS/'. ' 

;i RELATED I JMFORIVIATI ON:, What 
-X. ">'*r^)'the Woi«kjBr ^outd Know . . ■ - 
^^•^lly'- . (Cognritive) • ^ 

rUNIT I:. €LECTRICAL REMOTE CONtROl ASSEMBLY • 

4 

' ^ '2. 



Parts fdentffication 



fiompdnent .operation - 

3. * Choke solenoid parts 

4. ''^ Types of shift controls 



5. Qjsassemble and reassemble. ^ * 
electrical remote control ' ^ y, ^ I 

r assembly.^ ' ^ - 

6. ' Inspect and adjust safety ^ • • / 

• switch and v\;0rm^up lever ^ ^ ^ 

/^7.^ Service eleqtricarcomppn6nt • ; ■ ^ ' * c 

^ /parts of remote ^control 

assemb(y . ' , 

' --UNIT II: MECHANICAL REMOTE. CONTROL ASSEMBLY 



1. Identify parts 



Disass^ble' and rea^^jjible a 
mechanical .rerho'te control ^ 
assembly ' ^ r ' 

Replace a nyloa barrel and an 
inner core wire* ' 



Adjust shift and throttle 
controU cables 



UNIT III: TILT ASSEMBLIE 



1. Terms* and definitions 

2. ' Types of assemblies ■ 

3. Parts of a hydraulic -tiJt 

4. . Parts oi a manual tilt 



1 



l^i; " ^ J0B*TRA»^IN(3:'vVhat the 



ft' ♦ 



Psychb/fHjtOr) 
5. "Seryice hydraulic, tilt assembly 



• • RELAYED INFORMATION: Wfiat 
vMrv Vi - *th«*. Worker S|jeuld Knov^'* 
" \ , (Cognitive) 



\ 



' JB^ Disassemble and reassemjjie 
. manual tilt assemble 



- .UNIT IV: EXHAUST HOUSIN^ ^ 4, 

'1. Terms and definitions 
2, ' Identify parts 



V 



Refnove, inspect, and replace 
ah exhaust housing ^ : 



UNIT V:. PROPELLE.f^ AND 




* * * 

Remove, inspect;4»nd- install a- 
iDropeller 

Remove,/ Inspect/ instaH and 
adjust a ,trim\fab.. • - • 



Functions of wet Sleeves, 
exhaust relief , • ^^^nd 
exhaust housings 



TABS . ^ 

' Terms and definitions 
Parts 

Types of* propellers 
\ '\ • 
Materials Tor constructing 
propellers, 

* • ' 
5;* 'Tmm tab purposes 



(IHITWI: , COOLING' SYSTEM 

1. 



' "S'v 




Terms^ ahd definitions / 
2. Parts of cooling system. 
Parts of water punhp' ^ • 

4. Pump impeller positions 

5. *^ Thermostat operation . 

6. Cooling system operation, 
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JOB TRA+NINC?: Whgt the 
* .^oilSfL^fM^ylB^ Able to Dp , . - - . ^ 
V ^ ^ . Triyfcnomotoy) > 

' .J 7, Remove, inspect and install a 
water pumfj - 



r^ElATED INFORMATION: What 
the Wbrlfe^ Should. jKnoNV . 
• V (Cdgmtive) ' * ^ ^ ^ ; 



8. . Remove, inspect, and install 



a-th^mastat 



,UNIT yil: MECHANICAL GEARCASE 



1. Terms and definitions 
3. f urp6ses ^of •parts • 



Disassennble, re^assemble and 
^ervj^e a' one piece, gearcase 

.Disassemble, ins^ect,^ 
reassemble and s^ice a 
'two'piece mechanical gearpase 



UNIT VIII: ELECTRICAL GEARCASE 



1. Terms and definitions 

2. Functions ' of shift 
• solenoids 

3. Parts of '^a^ gearcase 



,4. Disassemble an electrical 
gearcase 

,5. Reassemble an .electrical 
gearcase 



'.UNIT IX: F.UEL SUPPLY SYSTEMS 

1. 

r • 2. 



3. 

4. 
5. 



Terms and definitions 

Parts of a pressurized 
fuel system^ 

Parts of a vacuum^fuel 
systyn 



Fuel system problems 
Engine problems 



I' ' ^] JOB TRAINING: ^ What the • \ \ _ RELATED INFORMATION: What 

i ^ " U-^ -sworkj^TShoiad Be -Atj^ to ihV Worker Should Know , 

' ^ , • (Psyehomotor)' * ^ ' (Cognitive) ^ 

. ^ 6. Disassemble, .sen/ice and\ . ' * - 
^ ~" reassemble* a pressurized * - ' 

• fiel system • \ 



Disassemble, service and 
reassemble a vacuum fuel 
system - ^ ^ 
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* / • : ■ TOOLS 

{NOTEi These are the recoT*mended tooUand equipment necessary to complete the jobs 
required mthese instructioijial materials.) ^ ^ \ , * 



Hand Tool Assortment: 

Balf-peen hammer - one* pound 
Slip joint pliers * ^ 
Scre;(vdrivers 

4" standard 
♦1 *t/2" standard/. ' 

8" 'standarfl 

6" standard ^ 1 • 
Adjustable wrench * 
Phillips scrfewdrivers 

1 1/2" ^ 
'8" / . ^ 

. 3/8** drive revfersible ratchet-- 
3/8" drive standard socket set^ 
1/4" driye reversible ratchet ^ 
1/4" drive standard socket set " ^ 
3/8" drive extension bar • 3 in. 
3/8" drive e)ctjBnsion bar - 7 1/2 in. « 
Starter punch 
^- Cold chisel ' ' ' • < 

Combination wrench set 7/16 to 7/8 in. 
Universal joint ^ ' ■ 

Open end wrtfnch set - metric- • 
3/8 drive socket «t - metric 
Safety glasses ' 

* '* * • 

Other Tools and Equipment: • 
*^ Combination wrench set - metric ^ 
Vernier caliper 

Drain pan 0 - - 

. Hex key set 

Inside micrometer * * 

Outside micrometer ^ ' 

Dial indicator ^ ^ 

End wrenches ^ , 

Impact screwdriver set . ^ r 
Snap ring pliers 
T-handle box wrench, 16 mm 
Arbor press or bench vise « . 
Feeler gauge ^ ' ' ' 

Flat surface plate * '^.J 

Machinist's steel rule ^. , 
Calipers . » 

♦ • Surface block • * 

ea)e divider jc^pl 

' Impact firiver. v 



* 3/8" drive phillips ^prewdriver 

* socket 

Soft face' hammer \_ 

Tape measure 

Cteaning pah - 
- , Cleaning brush \ 
' Grease pan 
'H6t plate 

Thermomelt stick 
< F^lastic hammer * ^ 

Parts washing pan 

•Pin wrench 

Prop^ine torch • 
. Seal driver -set 

* i^eter/kilogram torqge wrench 
Soft drift . 

Nipple wrench 
Bushing ^driver set 
Bbss drift , . 
Pty bar . • 
Pliers 

Measjjring container . 
' Cylinder gauge 
Hydraulic preijfe.*' 
Drift punch' *^ 
V-blocks 
Surfece*plate 

• DC ..volt me tec , 

DC ammeter ' ' . 
' Xest- lamp- 

bhmmeter 

Tachometer 

Flywheel puljers 
. Flga't level gauge 
tQhl "' telescpping gauge - 

Clutch head screcvdriveV set 

Battery ,clamp puller 

• Battery hydrometer 
Battery post ,cleaner 
Funnel * ' 

»' Thread repair kit 
Dri-ll motor 

ChiseUset . * . , " 
Twjsl 'Drill set 
, Special tools as required 
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ELECTRICAL REMOTE CONTROL ASSEMBLY " " , 

UNiy J , , ' ^■ 

' ' ' ' UNIT OBJECTIVE ^ , * ; ' - 

After. coijipletion of this unit; the student, shlou Id be able* to identify the parts of an 
electrical remote control assembly, match the parts to the operations, and identity the " ^ 
parts of an electrical choke solenoid assembly. The student should also be able to name 

' two Vypes of .shift controls and demonstrate the ability to clisassemi)le and". reassembJe » 

an electrical remote cgntrol assembly, service the electrical parts, and jnsp^.and-adiust 
the, safety switch and the^ warm-up lever. This knowledge will be evidenced through 
demonstration and by Icoring eighty-five pSrcent on the unit test. 

^ ;* . -.^^y • ' 

: ' k ; SPECIFIC OBJECTIVES T. ■ 

. After completion of this unit, the. student should be able' to: 

. . 1.' . Identify' tffef parts of an ele(itrical r-e/note control assembly. 

*^ 2. ^ Match the parts of th'e" electrical remote control assembly to the correct 
V » operations. . - ^ 

3.^- tderYtify the* parts of the electrical choke solenoitJ assembly. 
4^ Nam* two t>^|Des of .shift controls. . ' ^ 



5. • Demonstrate the ability to: 

' ^ a. disassemble and reassemble electrical' remote control assen^bly. 
' '\ b. ' Inspect and adjdst safety switch an;J warm-up lever. 

c..' Service electrical component parts of remote control assembly^ 



. ELtCTRICAL .REMOTE CONTROL* ASSEMBLY 
^ . UNIT I * 



.SUGGESTED ACTIVITIES 



' I. Instructor- 




A. Provide stydem-iAOTf^^obj^tive sheet.' . ^ 

B. Provide student with, information.^ and job sheets. 



• ^ C. Make trahsparencieS? 



D. Discus? unit and specific ojpjectfiyes. ^ . * • ^ . 

Discuss (information. sbeet. ' ' \ * 



'F. Demonstrate 'and -discuss -the pr6c^dures o'utlin^d in* the job sheetsr 

■• ■ ' ■;. ■ '. •• , ' ■ r" ' 

G.-t (jive-test^, * ^ ' * • 

M. Stjjdentr ■ > V ^ * ~ 



/ 



A. Read objective .^eet/ 



> 



B. Study information sheet. - ' * _ 

C. Cohiplete job. sheets. * ^ * t 
y D. , Complete activuies assigned ,W instructor 

E. ^Take test.^ » ' ' . 1- * ' ' 

INSTRUETlbNAL MATERh 

I. Incliided m this ijnit: • . ► 

^: ' ^Objective sheet ^ ^ ^ 

. ' i * * 

' B.' ' ^information sheet 

* C. Transparency masters , • 

1. TM 1 "Parts, of Electrical Remote Control Assembl/ 

2. ' TM 2- Parts' of Electrical Cho^e Solenoid •/Assembly / \ 
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D. Jab sheets ^ • * ^ • ^ ' . * . 

',7 ^ • : 

^^^^ V ^^feJb 'Sft^^r OrsHSSgmb'le an^d^-Fteasfcrti-bl'^-^trical R^riiote 

- • . 2. Job Sheet ir2--1nspect and .Adjust S^ety Switch ^nd Wann-up. 
'IfGver " ; 

<, ^ 
3:. Job Sheet ^S' Service ' Electrical Component 'Parts of Remote 
, Control Assembly . ' , . 

E. ' Test ' , ^ . * 

F. Answers to test ^ - * . ' • 
^ II. References: . * • ' - * 

A. Johnson Outboard Motor 'Service Manual. Waukegan, Illinois: Johnson 
Motors 'Outboard Marine, Corp., 1973. \ . 

*' . ' * * 

B. Mjller, Contad. Small ^Boat Engine'. Mew York: Sheridan House, 1970. 

* ^ 

C. • OutOqard Motor Service Manual. Vol '2. 6th ed. Kansas City, Missouri: 

^Abo&^;Marme. Publications pivi5i^^ Publistimg Corp., 1973. 



I 

■ ■ I 



f 
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ELECTRICAL RE.IVIOTt GONTROl, ASSEMBLY * 
UNIT I ■ ' . 



V . 



INFORMATION S'HEET ' 
Parts of electncaT, remote control assembly ^Transparency 1) 



A 

A. 


Warm-up kver stop scww 








B 

• 


Sbif-^ control clevis 


c. 


Control lever friction adjustment 


D. 


Choke switch 




e; 


Startmg ignition 


switcb 


F * 


Throttle *cx)ntrol 


clevis^ 


G, 


Throttle cam ^ 




H. 


Warm-up . lever 




1. 


Casing guide, 




J. 


Trunptdns • » - 




K. 


Cover housfpg 


* 


L. 


Throttle corkrol 


l^er 



M Motor temperature warning- horn ^ . 

\ I 

N. Neutral safety switch' 

Operation's of electrical remote control assembly parts 

A. Warm UP lever stop screw Limits *tLirott|^.advance during warm up 

B / Shift control clevis- Connecting device for control fables 



•C. Choke switch Operates the choke solenoid on engine 

(6 • "Phi^ottle cam Changes the orbital movement of the throttle control lever 
to a vertical movement of the control cable • 

E. 'Warn; up leyer Opens the throttle sufficicntl\j/ to start the engine and to 
control the fast idle speed for warm up * 



» 
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INFpRM/^tl'ON SHBET- 



1 



•F. .Casing guide-Provides sti^fo^ss to keep^^'th'e cibles from bending as they 
move in and out durmg the controlling process , 

G. Trunnions-Adjust the length of -the casmg guides 

H. Throttle control lever - Apf^lies force to the throttle cam f 

• 1. Motor temperature w3rnmg horn- Warning device if the engine is overheating 

J. ; Neutral Safety switch-Conjpletes the starting circuit only when' th^ throttle 
■ control levpr is. Tn^ neutral position ^ ' 

,K. * Sblenoid assenTbfy -lron core surrourtcled by a coil of wrre which moves 
<Jue to magnetic attraction when an jelectrical curcent is fed to the coil 

III. ^P^ts of electrical choke solenoid assembly. (Transparency* 2)' - 

A Solenoid plunger ^ 

B Solenoid assembty ^ ' 

^ - ^ \ * 

Solenoid plunger spnmg 

D. ' Ground wire 

E. SoFenord choke spring * \ . * . 

F. Primary wire to choke switch • 
IV Types of shift cojitrols 

A Manual - - ' 

* B ""Electrical 



i2 



4 



: ERJC 
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^^^^J^arm-up Lever 
, Stop Screw . ^ 



^ ' " Neufral 
Safety Switch 

Shift (j^ntrol Clevis 



Control Lever _ 
Friction. Ad[ustm,ent 




Throttle Control Clevis 



Throttle Cam 

Starting Ignition, ; 
Switch 



1 \ 



Throttle Control Cievrs 



Choke SwitcN,,: 'a; 

+ 

i 

AAotor Temperatur^ 
Warning Horn , |; 



Throttle Control Lever 



Cover Housing 



Warm-up 
Lever 




Trunnions I 



mc 



^ ^ - 
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TM 1 



Electrical Choke 
Solenoid Assembly 




GROUND WIRE 



PRIMARY WIRE 
TO CHOKE SWITCH 



SOLENOID/; , 

CHOKE spmkG 




SOLENOID PLUNGER 



SOLENOID PLUNGER 
•SPRINCF 



SOLENOID 
ASSEMBLY 



€4 
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ELECTRICAL REiyiOTE CONTROL ASSEMBlV ' 
. * , UNIT I . • ^ 

JOB'SHEETi #1"DISASSEMBLE AND REASSEMBLE ELECTRICAL., V 
« , flEMOTE CONTROL ASSEMBLY / 



Tools and materials 

A. Hand tool assaVt-ment ^ 

B. Parts tray, . ' ' ' . - 

C. Electrical remote ^control assembly 
D Shop towels ^ 

E. Appropriate service nlanual 

Procedure , ' • ^ ' ; 

A. Disconnect battery cables before attempting to. work on remote control 
\ assembly / " ^ * 

B. Remove control box from boat, if needed 

*'C. Remove control access cover screws and cover (Figure 1) 

(NOTE: On some models the control lever must be placed "in the neutral 
position.) 

' -c • 

Screws 



^FIGURE 1 



Access Cover 




Gromnnet \\ 
Electric Cable' 
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JOB-SHfeET 



r^rott! 



D. Lift t>oth control cable casing guides and trunnions from control assembly 
. (Figure '2) • ' ' , ■ , • 

(NOTE: Some casing guides have'AA^re clamp screws that act as clevisTpins.) 



e Control '^levi 



, Casing Guide 



FIGURE 2 




Trunnions 



^^; R§ar Control Wtre- Clomp Screws 
Front Control Vyire^ Clannp Screws 

E. Lrft ^lectr>Q> cable and grommet out of sfot 

I F. Remove throttle control cable at engine (Figure 3) 

« ^"""""'''''^ ' , * 

(NOTE: Some throttle cables -are secured with a locknut and washer.) 



0 



FIGURE 3 



\ Throttle Lever'' |A"-i;Anti-chafe Sleeve 




Spring Clip Trunnion Nut 



r 



-to * 
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• . ^ JOB SHEET #1- • ^ 

G, Remove shift control cable from shift lever- at engine (Figure 4) 
(NOTE: Some shift cctntPot^ cables" are secured, with a spring clip.)' 



Shift Control Cable 




FIGU-RE 4 



Cgb^ Retainer- 



H, Glean for reassembly 

I. Inspect parts for wear ^or damage 
J. Replitfce ail engine components 

Ki> Reassemble remote control assembly 
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. ELECTRICAL REMOTE C(5NTR0L ASSEMBLY 

. Onit-h 



JOB SHEET Jt2-INSPECT AND ADJUST SAFETY SWITCH 
AND WARM-UP. LEVER ' 



I. Tools. and materials 

A. Hand tool assortment * . 

> 

B. ; Appropriate ssrvice manual 
l(. Procedure * I 

A. Adjust, safety switch 
' 1 



loosen adjustment screws 

r 

With ign!,tion^ off put gearshHt in neutral 



^ 3 ' Advance throttle control lever to' full open position 

4. " Hold starter key on, and slowlyVet^rd'throttle control 
'engine starts (Figure 1) Screw* ' * 



Tever until 



FIGURE 1 




Sfotted Cam 



Adjust slotted cam on thrSttle control lever. 



(NOTE: Engine should turn over between 2500 and 3000 RPM, 
or within service manual specifications.) ^ 



6. .Tighten 
B. Adjust waiiftviV) lever 




er adjustment^ 



JOB SHEET #2 



1. Place throttle control fever m neutral po^^tl^n and warm-up lever 
in fqll-start position (Figure 2) 




Thrjottle Control Lever . 



^3. 




Warm-dp Lever 



FIGURE 2 



Back off 'vy^arm-up lever stop screw until engine will not crank 
with key switch 

Holding key switih in the start position^ adjust stop screw unt?l 
t^je engine starts cranking with the warm-up levfer in the full-start 
position (Figure 3) .^^ 



V 



■4 




stop-Screw 



FIGURE 3 
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EtECTRICAL REMOTE CONTROL ASSEMBLY 
UNIT I ' - 



JOB SHEET *3-SERyiCE ELECTRICAL COMPONENT PARTS 
OF REMOTE "control ASSEMBLY , 



" I. Tools and matenats 

A. Hand tool assortment ^ ' * , 

B. Parts tray • ^ . • , 

C. Contmuity test light or ohmmeter \ ^ - % 
D» •Affprdpriat^ service rrianual 

E. Thermometer ' * * * 

F. Pan of oil ' ' - 

IL Procedure' * 

(NOTE: Compare your checks with service manual specifications and replace 
parts as needed.) . ' . 

T A. Remove rempte control outer cover^ 

B. Check neutraj safety switch ^sing a contmuity- test light (Figure 1)^ 



tcfvAdjustment ^rews 




FIGURE 1 



" Plunger on Flat of Conr) 

C. ^ Check choke switch- using a* test light^ * ^ 

^ D. Check choke vyire from remote control to choke solenoid qsing a test light 



WOB SHEET #3 



Check choke solenoid. using a test ligfit or.^,an ohmmeter (Figure 2) 




FIGURE 2 



Lo-ohms Scale' 



Check n|iOtOr temperature warning horn 

1. Torn key switch to on position 

2. Touch horn connq^tor to ground . 

(I^OTE: Horn shoulShblo^. if it does not,. check for shorts, open 
circuijt, or. faulty horn.) / 

Checic tempera'ture heat switctj^ 

1. Remove heat switcK from engine block (Figure 3) 




FIGURE 3 



2, Submerge the heat switch m a pan of oil with the thermo'metqr 

31 



Match the parts'of the electrical, remote control- assembly on th^ right *to tte 
correct operations. % * . • • 

^ Changes^ the orbitaf movement of the 

throttle ' control lever to a vertical 
movement of the control cable' 



- 1. 



Warm-up letter 
stop screw 



_b. Limits tkfrottle. advance cfDring vwarm-u^F 

_c. Applies force to the throttle' cam . 

d Warning device if , the engine . is 
overheating r ^ ^ a 

e. Operates th^ soleDbpiQ 'on ^engine 

J. Provides stiffness to -keep the cables 
4 froni bending as they mov6 in anrfout 
during the controlling process 

_g. Opens the throttle' suffieientLy-tq, start 
the engine and tO'Control the fast idle 
speed for warm-up 

_h. Adjust the" Jength of fh6 casing guides 

J. Connecting device for control cables * 

J. Completes the starting circuit only vyhen 
the throttle conftrol lever is in neutral 
position 



k. '\r6h core surrounded by a cojl of wirfe 

wmch mertTes due to magnetic attraction 
when an electrical current is/ed to the 
- coil 



Shift eoptrol 



* 


clevis- 


3 


Choke switch. 


A. 


Throttle cam 


5. 


Warm-up lever"' 


6. 


Casing guide 


7. 


Trunnions 


8. 


Thr#ttle^control 




lever ^ 


9. 


'Motor temperature 



warning horn 

KX ^Neutral safety - 
• switch 

Tl. Soleijoid as'sembiy 
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Name two types of shifts controls. 



a. 



Demonstrate the ability to: 

a. Di$assen1ble and reassemble electrical||emote control asSfemblv 

b. Inspect and adjust safety switch and warm-up tev^e^ 

t. ' Service electrical component |)arts of remote control assembly 

(NOTE If these activities hav5 not, been accomplished prior \6 
your instructor whea they should |je completed.) 




te$t, ask 



• / 




ERIC 
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> ELECTRICAL REMOTE CONTROL ASSEMBLY 

UNIT I 



ANSWERS TO TEST 

- ■ 

a. Warm-up le.ver-Stdp screw 

b. Shift control clevis 

a Coniirol lever friction adjustjnent 
d. Choke switch 

•e. Starting ignition switcht ^ » 

f. .Throttle pontroJ-xlevis ✓ 

^ Throjitt^ cam 
h. Warm-up lever 
K Casing guide. 
. j. , Trunnions " - 



* * • 


k. 


Cover housing 

— t 








1. 


Throttle controTlever . 








m 


Motor' temperature warning horn 








n. 


Neutral safety switch 






2. 


a. 


4 ' 3 


i. 


2 




b. 


] ^ f. 6 


j- 














c. 


8 g. 5 , . » 


k. 


11 


N 


d. 


9 . . h. J 






3, 


a. 


Solencyc;) plunger— 








b. 


Solenoid assembly 








c. 


Solenoid plunger spring / 








d. 


Ground wire 


) 






e. 


Solenoid choke/spring • 








f. 


P/imary wire to choke switch 




~ \ 

4 « 
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MECHANICAL R€MOtE CONTROL ASSEMBLY 
UNIT II 



UNIT- OBJECTIVE 



After' completion of this unit, the student should be able to identify the main parts of 
the mechanical remote control assembly. The student shoulJalso be able to dissasserhble 
and rpas^emble^ remote control assembly, replace a fiylon barrel and inner core wire, 
and adjust the shift and throttle contrdl cables. Thisf knowledge' will be evidenced through 
demonstration and by scoring eighty-five percent on the unit test, 

' r 

SPECIFIC OBJECTIVES ' ' 



After completiofi. of ^this unft,._the student should be able to: 

1. Identify the main parts, of the mechanical ' remote control assembly. 

2. * Demonstrate the ability to: 

a. Disassemble and reassemble a mechanical remote control assembly. 

b. Replace a nylon barrel and an mner core wire.* ^ 

♦ " IT 

c. - Adjust shift and throttle control cables. 

• / ■ • . - V . . ' - 



r 
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MECHANICAL REMOTE CO"NTROL ASSEMBLE 
UNIT -11' 



SUGGESTED ACTIVITIES 

Instructor: 

A, Provide student with 'objective sheet. 

B. Provide student with information and 'job sheets, 
G. Make transparency, ^ • ^ - 

D. Discuss unit and specific objectives/ . * 

E. Discuss, information sheet. ^ ^ 

F. Demonstrate *and< discuss the procedures. outlined in the job sheets. 

» 

G. Give test. 
•Student: 



:tive 



A- Read objective sheet. 

B. Study information sheet. 

C. Complete job sheets. 



D. Complete activities assigned by instructor. 



E. Take* test. 



INSTRUCTIONAL MATERIALS 



Included in ttus unit: • • • * 

A. ^1 Objective sheet k ' - ' - * 

B. Information sheet • ^ * ' 

C. Transparency master: TM, 1 - Parts of Mechanical Remote Control Assembly 

D. Job sheets ■ ' ' - ' « 

1. , 'Job Sheet #1 -Disassemble and Reassemble a Mechanical Remote ^ 
Control Assembly 

40- . A 



. • 2. Job Sheet #2- Replace a Nyjon Barrel and an in^Qer Core Wire 
3. . .Job Sheet #3.--Acljust Shift and Throttle Control. Cables 
t. Tost' 



nswers to test 



References: 

A, ^ercury Marine B^ryice; Manual. Models 1966 - 1976r Fond d^ Lac, 
• * Wisconsin. Memiry MaHne Outboard/Brunswick Corp. ,,1976. - ^ 



eWLir 

i 

bcjarc 



B, Johnson OutbTfard' -Motor Service Manual Waukegan, "^Illinois Johnson 
, Motors/Outboard Marine Corp.. 1973. 



« 
% 

< 



r 



J 



I 
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MECHANICAL REMOTE CONTROL ASSEMBLY 
• UNIT II . i 



INt=ORMATION SHEET 

1. Parts 6f m'echanical remote control assembly (iTransparency^^ 
A. W^rm-up lever 
8. - Remotfe qpntrol housing 

C. ' Tbrotj||j' lever 

D. Face cam 

E. '^iCam follower 
. • ^ift lever » . 

'G. ^^htrol lever ^ 
r .H. Remote control hCusjng 
Oe|pt^5pfing roller^ 
' J. . Detertt sgring 




• t 
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; PARTS OF MECHANICAL 
REAAOTE COMTROL ASSEMBLY 



WARM-UP LEVER 



■m. 



REMOTE CONTROL 
HOUSING (Starboard) 




DETENT 
SPRING 

DETENT SPRING 
ROLLER 



REAAbtE CONTROL HOU^NG (Port) 



^ 



THROTTLE LEVER 

- FACE QAM 

VcAM FOIiOWER*' 

/ \ ^SHIFT lEVER 




CONTROL LEVER 



r 
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MECHANICAL ReMOTE CONTROL ASSEMBLY 
UNfT II 

JOB SH^ET *1 DlSASSEMBLe AND REASSEMBLE A MECHANICAL 
-REMOTE CONTROL ASSEMBLY * 



I. Tools and materials 

A. ^ Hand tool assortment 

B. AntJCorrosion grease' 

C Parts tray . • , 

D. Appropriate service martuar 
I. Rrocecjure * " ^ , . * 



A. Disassemble remote* control essenrrbly 



4L » 



1 r Remove* screwy which hold-.hQjusing halves together 
^ ' ^' ^ ... V- ' ^ 

2 Separate halves (f^igure 1 

Detent spring Face 
rorier ' cam 

Sprinc 




pm 



Step ^ Throttlejeve'r 
dowetpin 



Mhroftle cable 



figIjre 1 



'3. ^Remove detent springs* and detent sprifif roller (Figure 1) 



JOB SHEET #1 



Lift face cam out- (Figure 2) 



Shift lever 



Notch 



Roller 




Face cam 



Shift cable 



FIGURE 2 



5. Remove cotter pin and step dowel pm from ^hift lever (Figure 
2) . » * • 

6. Remove shift cable (Figure 2) 

7. ' Remove cotter, pin and step dowel pin from throttle lever,(Figure 

'8. Remove throttle cablfe (Figure 1) , . ' / 

9. ' - Clean and inspect all parts , ^ ^ 

Reassemble rem'ote control assembly ^ • 

1. ' Place anticorrosion grease in cable socket ^nd install shift cable 

2 Coat sfep dowel pm with a thin film of anticorrosion grease and 
ihsta'll step- dowel pm thru shift levtr and lever cable' end 

3. vPlace face earn in position o^er shift lever (F^ure 2) 

(NOTE- Roller on face cam '^j^tisi-^TriTTtp'TTDTct^^ lever.) 



I 
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'JOB SHEET cl 



install ctetent spring and 'de.leiit Sf^r-nu .'of^.^r ' ' F 'U-re 3) 
Qetent spring roHer — 



Defent 



FIGUPF 3 



Slot 



Place anticotrOsiort grease in cable socket anrj ,rsta' ^n^oxve caoie 

Coat stm dowel pin vvth a tnm U'n^ of a'^rftofcc^s.on grease ^d 
install step dowel pin thru l^^oite evr,^ cabf'r 

Place halves 'together fPigu-.t . * 

(NOTE, If housing halves do riy* ^'t toa-jj-'.e'', ca^^ "-^ s not 
enter. nQ fSce tan^f slot a 





FIGURE 4 



Bet handi^ -^ro s:j'.'-.^j ' ■.'o - 
•noted ' ^ * I 

Reset handif^ so it 's a 

Insta-' nand^e ^cr^.\ -jnn ,r'. 



0^1 • 



.O',o>l:on ts* 



I 
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MECHANICAL REMOTE CONTROL- ASSEMBLY * 
, UNIT II ■ • 




JOB -SHEET st2-RE.PLACE A NYLON BARREL'AND AN INNERiCORE WIRE 

I Tools and materials 

A, fland tool assortment . * ^ 

B. AntiCorrQsion grease . • ^ 
C Locktite- , 

D Ruler . ^ ~, 

11, Procedure' * . . ' 

\ 

A. Replace nylon barrel^ 

♦ • 

1 "ff^emove cableSt from* remote control box 

] 2. ' Remove control wfre clamp screw from casing guide (Figure 1) 



LUBPXATE SI CEVE 
BEFORE ASSE»'3LY 




CONTROL WIRE 
CAS'SG GU DE 



CLAMP 
SCREW 



INSPECTION 
HOLE 



**0" RING SEAL 




CLAMP 
SCREW 



CLAMP ^THROTTLE 
CABLE ONLY) 



FIGURE 1 



3. Remove casing guide 

4. Remove control "wire * 

5. A Remove burrs on control wire and round off the end of tUe wire 

6. - Remove damaged ^lon barrel 

47 ■ . ■ . . ; ' 



JOB SHEET i*2 



Measure the distance from end of cable to center of nylon barrel 
(Figure 2) * . ' | ' 




FIGURE 2 



8. Install new nylon barrel on the cable the same distance as damaged 
barrel or as service manual specifies 




(NOTE: Large diameter of hole in barrel faces cable. Brass barjjel 
- assembly must be staked or^ locked in place with locktite.) 

Replace inner core wire 

1. Roun9"ott ertd of new wire 

. . il^OTE: This will prevent damage to .inner liner of cable when 
wire IS inserted.) 



2^ 

3. 

4. 



Lubricate the core wire and slide it into the outer, cable 

Insert core wire until able to grip opposite end 

*Pull core wire out of outer cable and measure to service manual 
specifications (Figure 3) 



F^b'® Brass Barrel 



Stainless Steel 
Te«rr!inal Wire 



Insaft 

/ 



Rounded End 



Inner 



Brass Barrel 



/i 



Cere Wire 



I 

FIGURE 3 



5.' Install into remote control box 
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MECHANK^L REMOTE CONTROL ASSEMBLY 



UNIT II 



JOB SHEET ^=3-^DJUST SHIFT A^ID THROTTLE CONTROL CABLES 



I. Tools and materials 

> « 

' A. Hand tool assortment 
> 

Anttcorrosion grease 

e. Ruler 

L ^ocedure , - 
* 

A. Adjust shift control cable 



r 



3 



1 Place remote control iever handle in forward position and 
* warm-up -lever^ completely down 

2. Install cable into grommet on engine cowling with barr^J inside 
cowimg ^ • 

V 

3. Shift transmission into forward gear - *, . ^ 

^ 4. Adjust barrel connector on cable so that hole in barrel aligns with 
hole in clevis, and hole in cable end aligns With peg on sbifj cable 
end anchor (Figure 1) 







11 








i o o i 






\ 0 / 








Cable 
^aligned' 
^ with peg 



Barrel connector' 
aligned 
with clevis pin" 



FIGURE'l 
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' J.OB SHEET #3 



In^rt clevis pin thru barrel and opposite side of clevis ^njj turn 
90° to lock the pin in place (Figure' 2) - . 



Barrel connector 
y locked in place ; 




FIGURE 2 



spring 'installed ' \ 



Clevis 



6 Fasten cable end in place by latching hairpin spring clamf>HFigure " 
.2) f ' ' .,, 

^ ■ • 

• 7 . Place rejnote control le)yer handle^n neutr«!, and Check that engine 
IS tn neutral ge-ar 

■(NOTE If not in neutral gear, repeat steps 3, 4, and 5.) 

B ^ Adjust throttle controf cable , 

1 ™Tf|[ce remote control lever m neutra*} position and warm-up lever 
coi^pletely dcfwn 



2 " Install cable in to grom met on engine cowlih^^Jih barrel inside 
cowling * ^ • . ' , 

3. Adjust barrpi on throttle cable to service manual specifications 
(Figure- 3) _ ■ , 



Swivel and link assembly 



Barcel in onchor 
socket 




Coble end 
on peg 



FIGURE 3 
Distance to be nneasured 

•50 . ' ' 



' , ■ ^JOB- SHEET #3 

4. Snap cable end latch over cable end, and lock barrel in socket 
(Figure 4) 



FIGURE 4 




.Locking pin installed 
5. 



Throttle cable end installed 



Move lever remote control handle to forward position and then 
back^to neutral position 

(NOTE,; Check that, idle stop screw rests lightly against idle stop 
when control handle is in nedtral position. If hot, repeat steps 
2, 3, and 4.) 



F 



\ 
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MECHAMlCAL REMOTE CONTROL ASSEMBLY. 
UNIT II 




Demonstrate the ability to; " ^ ' - . 

a. Disassemble and reassemble a^mechanicat remote control assennbly.^ 
b Replace a 'nylon barrel and an inner core wire. • 
c* Adjust shift and throttle control cables. , 

(NOTE: If these activities have not been accdmplished prK)r to the test, ask 
your instructor when they should be completed.) 



V 

0-47 



1. -c^^ 



MECHANICAL REMOTE CONTROL ASSEMBLY 
UNIT II 



ANSWERS TO JEST 



Warm-up lever 
Remote control housing 

c. Throttle lever * 

d. Face cam . * 

e. C<m follower • ' ** 
Shift lever 

g. Control lever 

h. Remote control housing 

I. Detent spring roller ' ' ^ 

j. Detent spring 

Performance. Vkills evaluated to the satisfactiorv of the* instructor 
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MLT.-^SSfEMBClES . 
. < ^ • IjHMIT./iI 

> .Unit cTbjective 



CMS 
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' ?iijter comptetion of this upkt, the student should be able -to iiderftify the m&MMiaCtL,^^ 
' the H^fSufrp and manual fijt assemblies, the student should' also be able to service a 
^ ^ hydraulic^ tilt^'assehibly and disassemble and reassenSble a manual tilt assembly. This 
' ^ knowledge v\tHL be .evidenced through demonstcation a fal , b^y ^scorina eighty-five percent 
^ ~" on the unit .test » ♦ • / 




? . ^ ' ^ "'||fc|^ OBJECTIVE? 

^* • / After completio^)f thii unit, lhe'^u*tent should be able to: wi 

. ' ^ 1. Match terms associated with -tilt ass^bfies to the correct d#initions. 



'2, ' Name two.ty'pfes of tilt assembli 



4 



, .3. ' Identify th§ parts cf 'the hydraulicwlt assefnbly? 




1 * 



^. ^ Identify thte parts of the manual titt assembly. 
&> * Depk)nstrate "the abiHty to^ -^'•/"••'^ & 
a; Service ♦the hydraulic tilt assexnbly. 
, b. Disassemble and reassembte the manual tilt ^^sembly. 




% 

If 



Jr ^^^^ • 



'.■Q-51 



TILT ASSEjVlBLlE£ 
UNirill 




. • " • SUGGESTED ACTlVinE.? 

I. Instructor' 
■ " A/ jJtovidefStudent with objective sheet 

, t 9 , - ^ ■ 

, B.^ Provide student with information and jobjj^heets 



4* 



f Make transparenci 



p. Discuss unit and specific objectives. , , ' ... 

E , Discuss information sheet. . ^ ' ' . 

F. Demonstrate ^d discuss ^fjj^ procedures outlined in the job sheets. 

G. Give test 



II* Student 



"A. Read* objeettye; she^t* 
B Study mfoi;pnation sheet 

/ • 

C. ^Complete job sheetJ* 
D Take test ' 




INSTRUCTIt5NAL MATERl'JLs 



■rt 



Jntluijed in this unit , - , 

A. Objecpve sheet • , 

B^^Pfdrmation sheet 

C. l^ranspar^ncy masters 
r . ' * * , 

1 ^ TM 1-Hydraulic Tilt'^Assembly ' ^ 
^ 2,. TM 2--l\/lanual Tift Asserpbiy 
,D Jot> she^ ^ ' . V* , ' 

1 Job^ Sheet #1^ervice the Hydrauhc Tilt Assembly 



5,6' 



y 



■ I mM 



' 2. j6jD Sheet ^2--pi9assemblQ and Reassemble the^ Manual Tilt 
Assefnbly ' . * ' ^ ' . , 



* . E>- Test ' 

^ ^ ' " - F.' Answejs to test 



•'It. References:- • * , , . , , ; ^ 

' . \ • ' \' ; ^ * , , ' ^ 

A. Johnson Outboard Motor^ SeMce^ Manual- Waukegan. Illinois. Johnson - 
* 'Motors/OutboaVd Marine 'Corp.. ' 1973 

B. Mercury Marine Service ^ Manual Models^ 1966 - 1976. Fc^^d du Lac, 
Wisconsin. Mercury^J^aane^^Outboard/Brunsvvick ^^p.. -1976. ^ 
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^ JILT ASSEMBLIES. 
» • , • 

■ INF£)PMATI0M SHEET' 



Terms and definitions 



■A, 



A, Transon-Part of the boat from which the engine is' hung 



^ Bleed-Remove* air -froftn -a system '^'^/f 

C Tilt angle- Any mclun^ of the' outboard^ away frjom. a^ertical position 

D. Limit switch-Limits the tilt angle of/the outboard - ^ 

E thrust rod^eeps correct eng.ne t»lt angle and locks engine tilt'd'^wn 'dUnng 
reverse operation ^ ' * ' - ' 

F Steering^'?arnn and. piv(^ shaft-;Pivot point for engme's turning, radius- 

G. Tilt tube-Pivot point fo/ engine's tilt angle * ^ , 

Types of tilt assembXi^s , ' ^ '* - . • ' 

A Hydraulic . '* " 

B. Manual ; . ' ' - - . . 

Parts of hydraulic tilt assembly (Transparency -1) , . 

A Hydraulic pump '* - % • 

B Solenoid" • ^ 

V 

C Swftbh f)an^l , . 

D Vent screw 

E Control knob ' ' * * ^ 

F Harness .connector 

G Down bleed port ■ " " " 4-., ^ ^ 

H Up bioed port. \ ' ' , ^ 

I Fill screw "^ftf 
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INFORMATION SHEET 

•iV. Pa^rts of manual t»lt assembly (Transparency 2) 

; ^' ^ ' 

A, *Steermg"arm' and pivDt shaft 

B. Stern brackets (port a?id starbpard) 
Thrust rod ' 

D. Swive! bracket . ^ ^ * • 

M ' m 

E. f^eepers " . ^ r 

F. Nut 1^ 
G Shock absorber^ - 



H Reverse lock components 



I . .Stern'' bracked 
J *• Tilt tube 
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HYDRAULIC TILT ASSEMBLY 




n . MANUAL TILT ASSEMBLY* 

,■ ■ ■ - • .■ « 




TILT ASSEMBLIES. 
i UNIT III V 



JOB SHEET #1-SERVICE THE HYDRAULIC TILT ASSEMBLY 

Tools and ifi3terials ' ' t ' 

■i 

A. Hand tool assortment 

B. Hydraulic fluid 

« 

C- Oil pan ' . . 

D. Appropriate service manual ' ' 

Procedure ^ ^ ' 

A. ^ Check hydraulic systenh fluid level 

(NOTE "''This' needs to be done periodically.) 
1 Tilt outboard to'^^S^up position 



2. ' Remove "fill" plugs (Figure 1) 



3. 




FIGURE 1 



Fill to bottom of thread 'W4th tyge of ftaid specified in service 
manual ^ ^ , ' 

(NOTE: If specified type is not available, use a high quality SAE 
20-20w specification MS automotive oil. Do not overfill.) 
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tr-JOB SHEET <r1 — 

4«r Replice "filJ" plug and return outboard to normal -operating 
position 

B. Bleed hydraulic system 

1. Bleed "down" side of Ij^raulic system 

a. ^Remove "down" bleedlscrew and 0 ring at top of cylinder 
' . "(Figure 2) 

Bl^ed Screw Removed 



V 



FIGURE 2 




b. , Press the "in" button on the switch panel for a few seconds, 
release, and wait for approximately one minute (Figure 3) 



FIGURE 3 




c. Repeat pumping procedure until fluid, which flows from 
bleed port, is free of air bubbles 



€3 



JOB -Sheet #i 



d. ' Replace bleed screw and. 0 ring sea! and tighten securely 

e. Repeat bleeding procedure with opposite cylinder 

\ (NOTE: This may -riot be necessary because not all models 
^ have two cylinders.) ' ^ 



2. Bleed "up" side of -hydraulic systefn 



a. 



Loosen ntw\ grommets from' fnle^ cover and Vemove 
hydraulic ItftVyJinder from its mourrts 



b. Place cylihder in a horizontal position- with hose ports facing, 
up (Figure 4) ^ ^Bl6ed Screw Removed ' 




FIGURE 4 



c. FJemove "up" bleed screw and 0 ring seaLfrom no, 1 port 
' (Figure 4) * ^ * . _ 

d. 'Press*up/out button on the switch panel for^lew seconds, 
^ *• release, and wait for approximately one* mmute 

e. Repeat jjumping procedure until fluid, which flows from 
bleed port, is- frea of air bubbles 

f Replace bleed screw and *0 ring seal and tighten securely 

g/ rnstall cylinder and hos'e gromme'ts » 

Y ^ t 

ti.^ Repeat bleeding procedure with opposite cylinder . 

(NOTE* No't all tnodels have two cylinders.) • . . 

Fill pump With' hydraulic fluid to appropriate level as specified in service 
manual 
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TILT "ASSEiyiBLIES 
UNIT III 



•JOB SHEET -2 DISASSEMBLE ANQ REASSEMBLE THE MANUAL TILT ASSEMBLY 



>S^MBL 



I. Tools and materials 

A, Hand --tool assortment - , • 

B 1'2" socket set and ratchet, 

C. Truarc pliers % ^ * 

D Parts tray 

E AmTcorrosion grease 

F Appropriate service manual . , 

II Procedure 

•A. Remove exhaust housing " - , 

B Remove nut from bottom of pivot shaft (Figures 1 and 2) 

(NOTE' §o*me engines will have "Truarc rings holing pivot shaft.) 





Truurc ring removed withr 
pliers . ^ 



Lower bracket 
FIGURE 2 



C. Remove pivot shaft, split keepers, and thrust washer (Figure 3) 
» 

» 

{NOTE: Some pivot shafts and bracket splines have to be heated before 
the mount bracket can be removed from the pivot shaftj 

'^--rSwivel Bracket 

Thrust Washer 




wer Bracket 



FIGURE 3 



D-. 

E. 

F. 

G. 

H. 

I. 

J. 

K. 

L. 



Drive out upper and fo wer. seals . 
Renwjve bronze bushing 'in swivef bracket. 
Remove thrust rOd, thrust spring,- ^nd retainer » 



Remove screw and plate holding port and starboard Stern brackets together 
Remove tilt tube bolt, nut, and washer from stern brackets 
Remove shock«Dsorbers 

Clean parts _ * 

Inspect parts for damage ' ^ ^ 

Rea^emble reversinq steps A through I * ^ ... 

(NOTE: During reassembly coat spline with anticorrosion grease and torque 
pivot shaft nut to service nci^ual specifications.) 
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TILT ASSEMBLIES 
UNIT III 



NAME. 



TEST 



Match the terms on the, right to 'the correct definitions. 



_a. Any incline of the outboard away from 
a vertical position 

r 

'b. Remove air from a system' 

» 

c. Limits the tilt angle of 'the outboarcf 



of the boat from which the engine 
IS- hung 

_e. Pivot point for engine's tilt angle 

. f. Pivot point for engine's»^turning radius 



^. Keeps correct engine tilt angle and locks 
enginj^tilt down during reverse operati6n 



2. 
3 
4 
5. 
6 

7. 



Transon 

Bleed 

Tilt angle 

*Limit switch 

Thrust fod 

Steer'mg arrrT and 
pivot sha?t 



Titt tube 




Name two types of tilt assemblies. 



4^ 



^ 4. 



IdentTTy the" parts t)f the manua) tilt asseTnbly.; 



a. 
b. 

d. 
- e.- 
f. 

g- 

h. 




•5. IDemoni^rat^ .-thf ability to:^ ^ 

■ 'A - .■" .'■ ^ 

a. -Service the hydraulie ttit asserablV- 



le and reassemble the manual tilt assembly. 



(NOTE: tf' these" activities have not been, accomplished, prior to the test, ask 
your instructor when they .should be corripleted.) . ° : ^• 



\ 
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UNIT III 



y ■ 




a. 3 

•b. 2 

c. 4 

\6. ■ r 



. 2. • a. ■ hfy^drauiic 
b. Manual 



f. 



WERS TO TEST 

1 ^ < 

6 
5 




f. Control knob 

g. Sw^ch panel 
^ h. %'Dov^n bleed 9oft 



4. 



i. Up bleed poh 



Solenoid* 
b. Harness cc^nnector 
cJ 'Vent screw ^ 

V ■ * 

d. Fifl , screw 

e. HydraTflk pump * 

a. Steering brm and pivot, sh^ft 

b. Ster^n brackets (port and starboard) 
c' ^TjDrust rod 

d. Swivel bracket f , ^ 

e. . Keepers - > -■. . ^. 

\ .Nut [' ' , •• • - ^ 

g. ^hock 'abs'ort^er ^ - ^ • . ' 

h. Reverse lock components , « 
L Tilt tube 

• - 

J Stern bracket plate . e*^*' 

* * ' . ' . ' 

Performance skilfs evaluated to the satisfaction of the instnictoc^ 
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EXHAUST HOUSING 
UNIT IV 



UNLT,0BJECTIVE 



After (X)mp1etioi>-t^f^'this VnU, the student should be able to identify the parts of the 
exhaust housi-n^^d list the functions of the wet sleeve, exhaust relief, and exhaust housing. 
The student shoulcf giso b% able to remove; inspect, and .replace the exhaust housing. ^ 
This knovviedge will^ be* evicjenced" through demonstration and by scoring eighty^five percer>t , 
on the unit' testy -'^ 

\ / ^ specifk: objectives . 



f 



After completion qf this unit, the student should be able* to: 

• 1 . Match terms associated with the exhaust housing to th^ correct definitions. 

2. " ^ Identify the parts of -the e)^haust housing.- * - ^ 

3. ' List Ihe functions* of* the wet sleeve, exhaust re|ief, and exhaust housjng. i 
4r Demonstrate the ability to remove, inspect, and replace an exhaust housing. ' 



EXHAUST HpuSIN-G 
. UNIT I'v 



%SUGG^STED ACTIVITIES 

Instructor j ^ ^ ' - * )% 

rovicle student wtehr objjective sheet ' \ 
B Provide student with irtforma^ion and' job sKeet^. , 
C Make transparency ^ , " 

D Dis^russ unit and specific objectives. 



4 



V — ' V / ^ 'V 

; : / ♦ ' ^ . . ' ' - • 

E Discuss m/ormation sheet . ' * < 

/\ . < - _ ^ . . A. 

F " eemonstrate^ and discuss the procedure outlined -irt* the^ jbb she^t 
G ' GA*e test ' ' 

. . ' ' ' ■ ; ^ 

V\ ' ReacA objective sheet ^ ' ^ ' k ^ 

9 \ . '-^ 

B St-udy inforni^tion sheet\ . . ^ f * 

C- Complete job sheet ' , 

D Complete activities ||^!qnecj by instructor * " 



Take, test 



. INSTRUCTIONAL MATERIALS 

Included ir^^this Lipit, ^ ' • 

A Objective "sheet . ' . • 

B. Ittformaiion^-sheet . ' - . 

• - S' ' • — '-• . 

C' Trfjnspar.en^y master TM 1 -Parts of Exhays^ Housinc^^ 

Cf* 'Job Sfjeet ~1 Remove, Inspect, and^eplace an Exhaust Housinq 

E ^Test " ' • ' ' • 

V 

F. Answers to test ' • . * 
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II. References 




A Jrjhf^s.jfK O-'thoarrI 'Motor, Service Mjfi'ual Waiikegan,^ IMinois Johnson 
Moiorb'Ouiboard Mdrine Corp, 1973 *' ^ , , 



B. ^J^rcur^ Mmuw, Sfr^y^e M.mudI Models 1966 'l976^. Food diu Lac, 
vViScofl^tn Mercury Marine Outboard Brunswick Corp. ^ 1976' 
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^EXHAggT HOUSING' 
UNIT IV ' J 



' m 



# INFORMATI.ON^SHEET 



I. Terms and definitions • * , 

A. Wet sieeve-Area betv^eri the^nnenai^d outer exhaust housing which is full 
' of water at all tirhes ' ^ / 

•B. ♦ Powerhead-Engine anrf all its comnponent parts 

C. ' Shock nnount--RediA|»the shoqk betweertthe pawerh^ad and the exhaust 
, housing [ 

D Exhaust relief-Outlet above the' water kne 

II. Parts of the exhaust •howang (Transparefncy 1U , s,- 

, A. Outer -exhaus^ housing* I *. • • ' 

• B 'Inner exhaust Kfeusmg \ ^ ^ 

C. . Sear ' ^ \ . ' ' 4^ ' ^ , 

D 'Aft exhauky, cover - \ • ' 

E'- Rubber mount cover , ; * 

F. • Rulber *mount ' , . ^ \ / 

G. .Clamp [ 



H ' Mount cbvfe'r 



Water ^ tube 



III. Functions of -the sleeve, exhaust leltef, and exhaust ^housjng 



eeve 




Acts as an exhaust silencer 



Cools outer %xhaust housing 



. X ' Coo*ls !oy/er shock mount 



B Exhaust relief -Relieves exhaust 'back pressure. for easy ^tartin^ jf^ - 
\ .C Exhaast hdljsinq Acts as an extension so the gearcase wiiL reach the water. 



PARTS OF '; 
EXHAUST HOUSING 



AFT EXH>^UST. COVER.' 



RUBB£R AMOUNT ' 
GOVER'^. > * 



INNER EXHAUST 
HOUSING 




WATER TU^E 



OUTER EXHAUST 
HOUSING ^ 



\ . \ 



MOUNT COVER ^ 



; EXHAUST HOUSING 
• UNIT -IV « 



JOB SHEET »1-REM0VE, INSPECT. AND REPLACE AN EXHAUST HOUSING 



^ 



^l. Tools and matenafs 

A. Hand .to^l assortment 

B. Appropriate service manual 
C; Hois; 

,D. Surface gauge and scriber 
^ ' Powerhe3d stand 
F: Dft rrhg 
\\ ^"^^rocedure , 

A Remove gearcasi 




B Remove 'powerhead ^ 

1. Remove scre\ys from af^ exhaust cover and remove the cover 

2. ' Place^ sh^ft >arm m neutral position 
- * 

Disconnect battery cables from .battery 



3 



4 

5. 
* • 

'6: 

7 



Remrove ermine cqver ' . > 

Remoyil locknuts from top and bottom cowl support st|oc|<: 
moupts . - . • 



.Remove fuel lines from^ fttel pump 



Remove water hose ,fr&hn extiaust plate 



DiSC(jnnect alj electrical ;Connectioi>s including ignition, $tarlier 
solenoid, safety#5\A/itch, temperature switch, choke solenoid, and. 
stater lead,. ^ 

(NOTE Di^Gonnec# electric shift control cables on electric shifr 
models-) « ' ^ \; • . 



JOB SHEET #1 . 



9. . Remove powerhead exhaust housing nuts (Figur[|-1) 



FIGURE 1 



10. 

11 

12. 

13. 




Grqund straps 



-1 ' 



14. 



15. 



Remove sta straps 



Remove lead wrres from spark 'plu^s and lead wire retainers 

Removi^ center cowl juppbrt ' ' , ; 

(NOTE, Some mrodels do nQt have center cow! 'support.) 

Remove'plastic protector from flywheel nut and install lifting ring 

(NOTE: This step is not necessary on all models because some 
engine* already have lifting rings.) 

^ Remove .Tear co^J ^support shock mount* nuts and rear- cowl 
support- bracket ^ 

Remove shift liTTk attaching nut 

I 



•• r 
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JO^ SHEET ^1 



IB, Lift powerhead and place on powerhead stand (Figure *2) 




FIGURE 2 



C. Remove exhaust housing 



1. Remove cross pin which holds re\/erse lock lever in exhaust 
^ housing 

(NOTE. A cross pin is not used on all models.) ' 

2. , Remove lower mount covers (Figure 3) 

(CAUTION Some covers are spring-loaded.) 




r 
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- J'OB SHEET #1 



^ f 3. Remove 



nuts from lower mounting bofts (Figurei.4) 




4. Remove nuts from upper yoke s\uds (Figure 5) 




FIGURE 5 



6. 
7, 



Remove exhaust housipg by pulling from* upper and lower, yokes 
(Figure 5 ) ^ - , . ^ 

Clean all parts Jvvith cleaning solvent agid dry 

Inspect parts for damage 
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' JOB SHEET' #1 



0-83 



D. Inspect exhausj housing \ ' ' ^ 

1: Check exhaust housing for cracks and nicks 

(NOTE: Do no^ attempt to weld cracks oi^ nicks.) 

2. Check parallelisnri. of exhaust housing (Figure 6) 

(NOTE: It exhaust housing is bent, replace tf^ housing, do not 
attempt to straighten.) 




FIGURE 6 



# E. 



ft 

3. Check water tubes for obsfuetions or kinks 
(NOTE- Replace these tu'bes as needed)" 
Reassemble and replace by reversing procedures^A through 'O'*^ 



\ 
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EXHAUST ViOUSfNG ' 
UNIT IV 

TEST 



Match' th/terms on the right to the correct definitions 

I 

' " a, Outlet abov^ the water line 



b. Reduces the shock between the 
pJowerhea'd and th^e exhaust housing 



c* Engine and all its component parts 

d. Area between the inner and .outer 
V exhaust housing vjyhich is full of water 
at 'all times 



Identify the parts of tha-exhaust housing. 



T. . 


Wet sleeve 




Powerhead 


<• 

^ 3. 


• Shock mount 


4. « 


Exhaust 




relief 




• 








• - w • 


* \ t 

• T 

• f 






* 


• ! 

. t 


• 

* 


\ 







i 



List the functions of the wet sleeve, e\haust reUef, and exhaust housing 

a ^ Wet .sleeve , - ' . " ^ 

* 2) , ' ^ " ^ 

b. Exhaust relief - . ^ ^ 



c. E.xhaust* housing- 



1 

J 



V 



JDemonstrale the ability to renn^ve, inspect, and replace an exhaust housing. 

(NOTE If this activity has iSot been accomphshed prior to the. test, a$k your 
instructor when' it should be completed.) 
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EXHAUST HOUSING 
. UNIT IV 



ANSWERS' TO TEST 



a. • 


4 

4 


b'. 


3 


c. 


2 ' 


d. 


1 - 


a. 


• Outer 



>"'. 



b,^ Inner, exhaust Kousttig 
c Seal . • " « 
d.* Aft exha(}it co\*r 
e * Rubber mount cover 

f. . Rubber rryounf^ . 

g. . Clanj)p 



h Mount cover*' 
r. ^ V/ater tube 
a * Wet sleeve ^. 



• 2) 

■ a) 



Acts as a^h exhaust silfeTiceri 
\ 

CpolSf ^»outer exha^ust housing] 
Cools lower shock mount ^ v-^^ 



V 



4 



txfiaust r^ief -fitleves exhaust back pres^ulr for ,Basy -si^rtihg 
c Exha^jst housmg Acts as an ext^n^foh so the g^arcase will reach the wSter 
Performaf>ce-skill evaluated ■ to the isatisfactlorr' oFthe InsTrviG^r ^ 



• PROPELLER AND TRIM TABS 
' UNIT V , 



UNIT OBJECTIVE 



0-89 



Af^er completi^yi of this unit, the st^idept should able to match t^rrrrs asso.ciated with f ^ / * 
prppeller and trim tabs andJdentifY the qarts. The^ student shou(d^at.so be*3ble to narrve . ^ - \ 
the common types of propellers, list the Kinds of rtiaterials of which they are made, list* \ ^ * ' 
^"th^ Jpurposes^j^f aVtrim tab, and 4^otistfate the abirity to rem^ue, -mipect, and instaJI ' 
a^rapeller and a trim tab; This knowledge will'-be.evidenced through demonstratiof) a^)*d 
by.scocing eighty -five percent on the unit test. 



it- 
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SPECIFIC OBJECTIVES- 

After completion of this unit, the student shcruld be able to: • ' 

• 1. Match terms associated' with propeller ^nd trim tabs to ^the correct 
^definitions. * * T * 

2. Identify the parts of the propeller and the trim^tab. - / ' ' 

jB. ^ Name the two common^ tyt)es of propellers. u \ 

„4. - List tKe four -kinds of^ materials used to mak^^propell^rs* ^ , ' 



5. ^ List' the purposes of the trim talp/ 



6 ' DeiTKwistrate the abilir/ to 



a ' Remove, inspect, and install a prope^r. 

b. Remove, J^rw^ec^-^ install, >anfd adjMStra trim tab". 

* £ * * . 
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PROPELLER .AND TABS 
- UNPT V 



SUGGESTED ACTIVITIES " ,. 'a 



^ ' ' \ instructor A ^ * . ' ' ' \ 

' ' - A Provide studerft with objective sheet ' _r > 

B Pr.ovi&e studen,t with information and job sheets/ 
% C Make, Jranspat;enctes , 
' D Discuss .unit and specific objectives 
' E. Discuss information sheet 

F Demonstrate and discuss the procedures oiitlined in the job sheets v 

" G *Give test ^ 

: - ^ /. ' * ^ 

M Student ^ i 

^ ^ Read objectfji^ sheet.. • - ' - 



I, . B Study information sheet. 

I « 'I ? 

' - ' w ^ Complete jc^b sheets 

D. , Complete activities assigned by- instructor. 



0 



> * > E Ta.ke- te-^t^ 



ii •'. • . ,^ , ; --.-^ INSTRUCTIONAL' MATf:mALS 

' ' I Included in this^irjjt ' ^ 

" „A Objective sheet ^ • • * 

* . B Information sheet - " ' ' 

; C Tfanspcirerey roasters 
. // 1, ' TM 1 'Pitch and Propeller Oiamecei 



\ ^ ' ' ' . 2, "^M '2 ^Part/of the Propeller 5nd th^ Vrim Tab 
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;Job sheets 



1. JfJb" Sheet -1--Remove, Inspect, and Install a Propeller 
. 2 * sl5\^heel -_2;-Remove, Inspect, Install, and Adjust a ,Tnm Tab 
E/ Test 

F. Answers- to' te^t 



<H. ' Refeifentes^ 



t 



^ Jo-hfisofi ' Onboard Motor , Service Manual Wauk'egan, Illinois: Johnson 
Motor#Outboard Marine 'Corp., 1973. - 

B Gutboard Motor 'Service Manual. Kansas City, Missouri' Abos Marine' 
Publications Div.si^' tntertec PubUshmg Corp., 1973. 

.C' , ZMe R P M '^Sy^^tem, Milwaukee, Wisconsin Evinrude Motors/Outboard 
^ Marine Cprp , 1972 • * ^ 

Mercury M^nne Service .^MaM/a I Models 1966 -'1976' Fonci- du Lac, 
Wisconsin, M.ercury Marine Outboard/Brunswick Corp, 1976. 
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PROPELLER' AND TRIM TABS 

•UNIT V ; ' * 

!NF£)RMA]j^'ON SHE'ET 



T.drms and definitions (TransDareflfcy ''7)^ . ^ ^ ^ ' , 

A, Propeli^r-Deyice havTT)^ Bfe^des for^'^pfoDsiinng' a VraW Through {he-j^water 

B Pitch-'Pistance traveled in one revolution . * i 

C Propeller dianneter- Width o^ the circle defined by the tips o/ the rotating ^ 
''blades . .* " ' 

D R.P M° Revolution per nninute * . - v 

E Torque Twisting or rotary effect - produced b,y' a propeller U[ . v 

F Starboard- Right side of a boat looking forward from the driver's ^seat 
G Port-Left side of */''boat*'tffoRtng forward 'from the driver's seat 
Parts of the Dr6pel!er 3nd *the trim tab ^Transparency 2) 
A Cotter, pin * 
B ^S^pacer- , . - 

C ^Propeller nut 

D . Propeller. ^/ . ■ - . 

, ^ V PropeMer hub ■ 
* F, Thrust bushing 

G TrifT^ t^^ 

Corrimon types •'of propellers 

. ■ • •! ^ ■ > " 

A , Two >1ade' - • ' ,^ 

. > ' ■ r': • 

B Three bl.3de . ' . . 

Y 4 ; • ; . ■ . • ' ' 

(NOTE'Y^-or 'pecial appHcation, four blfce and five blade propeil^s ijre used 
to gam tfr.eate- thru't) % ' * ^ - ' , 




.r 



' ' ■' TnFORMATIQN SHEEt 

IN? * Kinds of materials useti to make propellers 

.» » ' 
A ^ Cast bronze ' , 



I. 



B C^st alhjminum alioy 



C. "Plastic 



(NOTE. Plastic is used moslly on smaJI. outboards 



4 . 



0 Staiatess s'teei, Teflon cover '.(SST) 



V Purposes of^the trim tab* 



A .Overcomes -theuorque of-'the engjne 
B H^ps to achrieve better steering results 



\ 



f t 
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• PARTS OF THE PROPELLER AND TRIM TA'B • • • 




PROPE.LLER AND TRIM TABS 



UNIT V " 



■JOB SHEET ?^1rREM0VE, INSPECT, AND iNSTAtt A PRQpELLFR 

• . - p . 

* ■ ' - • i . , 

1 ■ . 



1.^ Toois and^ mate/'fals - . ■ 

*A. . Hand .-tool assortment » * 

B. Parts tray , ' > • ' 

C Anticcrroston grease 

! t>. Appropriate service manual • ; ' ' 

. • » 

II Procedure , - ' 

, J\ Put shfft leveV m neutral and disconnect spa^rk plug leads from spark plugs. 

^ » j<i> 

' ^ B. Remove cotter ptn and Dropelier nut 

rNOTE' SoTn5^i3TDpeltFrs'^"WTll -b e [ii:^ld- by -a sl>ear pm.) 
*C. "Remove oropeiler spacer and pr^j^elier ^ * . . ' 

[>. Remove thrust^bush^ng 

(NOTEI 6e sure to check the position of the. thrust' bushing at thiS time.) 

E Inspect"- prope!/er for rucks, broken blades, aod Cracks^ { j 

* ■ ' ' • ^ ^' " ' ' ' . \ ■ ' ^ 

(NOTE: Do not attempt to weld' a cracked or broVcen" propel I'^r ) 

yf Remove /mmor-jf^iCks wrth a fde . • - , 

* ' - . • " . ' — ^ — ^ , ' 



m 



iNOT€. The a^ft siije oj j^v. p i upe l l ei l u f la^^ h ile the'other side is rounded) 



-i JOB SHEET . * . 

Check rubber slip clutch using a torque wrench' and compare with service, 
manual for torque specification (Figure 1) 

(NfCTTE Some propellers will not have a rubber slip clutj^h.-) 




Torguing fixture 



Lightly coat propeller shaft with anticorrosion grease 

f ■ ' 

Install propelleV reversing steps A through E 

(Nioft Check the correct position of the thrust bushing. 



PROPELLER AND TRIM TABS 
' UNIT V 



JOB SHE£T =^2 -REMOVE, INSPECT, INSTALL, AND 'ADJUST fK TRIM TAB 



- . i TdoI|- Hand tqol assprtment 
i 1 Procedure ^ ^^ ' ^ 



A Mark trailing edge location on cavitation plate and remove plug which is^ 
located directly above trinn tab (Figure i) 



Trim Vetdiner^jZ 
screw cap 

Plug 

Trailing* edge 















Left ly 






Right 







FIGURE 1 



B Rerpove cap and loosen screw which hoi3^.iftri|;tab' through hole in drrve 
housing (Figure 2) ^ 



/NOTE Some trTrrr' tab^at5'''scre^-''§fe'%ipr^ 
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JOS SHEET ^2 



J 



'C. Clean recess area to a"ssure metal to-metal corrfact betwe§n--dnve and tiHh 
tab ' *f . ^ . / 

(NOTE *Do not^jpaint or place protective-c'patmg onhhe .trim tab or_jts 
corrosion mhibiting value will be lost.). ''^ - - 

' ■ \: 'r ■ . ' ■ -,• h , ■ - 

- D • Replace, the trjrh tab if*-th an anodie Hab in- an advanced stage-of 
deterioration • 

. ' . ' . , * ^ • : 

^ Install trim tab and secure in' ppsition 

Fi. .Operate boat to desired throttle setting and turn steering' wheel to left and 
ngf^j, noting m* which direction wheel turns more easily* 

^ . • , ' ^ • •* • 

(NOTE* If boat performs saiisfactonly, read but da n(#t proceed on the 
follqwxng steps ) ' 



(CAUTION "Put ignition in "otf" position Snd remove ^l^s.) 

• * ' "* . 

G Loosen trim- tab cap screw • • , ' 

'H * If steerung wheel turns more easily to left, position trailing edge on trim 

tab to left (Figure 3) , . • * ' ' 

• ,* • ' 

(NOTt^* Mak« aajustrnents in small increments ) 



FORI or BOW 

(FRONT, 



FIGURE 3 



STARBOARD 




PORf 

(LEFT) 



S^TERf^ 

(REAR) 



< \ 



j. * rf steering wTiael turns more easily to right, position trailing edge on trim 



ing wnae 

tab to ri^t (figure 3) 

J Tighten cap screw 

K. Operate boat to check your setting and readjust trim tab, if necessary 
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PROPELLER AND TRIM TAB 
4 ■ UNIT V 



NAME 



> 



1 , 

.1 ,1 



TEST 



Match the terms pn the right to the corrett .'defin'rtion?. 



ERIC 



2. 



a 'Width of the circle'*aeiined by tfie tip^-' 
^ 'of the- TtftatTng -blades'-- ■■-!>■-■ ^- 

b. Left 'side of a boat lodkmg forward frbm 

* the driver's seat 

c Twisting or rotary effect produced by a 

propeller - ' ' 

^^^^ d. Revolution per minute 

Device having blades for propelling a* 

*• craft through the water 

f. Right side of a boat looking forward 

from the driver's seat 



g Distance -traveled ii^ one revolution, 

Identify the parts of the propeller and the trim tab: ' 



4. 
5. 
6. 



Pitch^ 

Propeller; 
diameter ^> 

fropeller^^ " 

^ "r P.m. 

. Torque 

" Starboard 

Port . 



9» 
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-3. ' N^nhe fhe two common typ^s of propellers. 



J " i 



f % i:/v i^'St i^e four,kmds^of -materials ^i^ed to make^ropeilers;* ^ 



■ f 

4 



•7/' 



V 




C. 



' Lis4 the purposes of the* trim tab. ^ 
Jemoostrate the, ability to' 

a. Remove, inspeot, and install a propeller^ " ^ 

b. Remoue, inspectr instaJlr and adjust ' a irim tab. 



(NOTE. If these activities have not biea^accomplished prior tq- the,^est, ask 
your instructor wiaen they should b^i- completed.) < ' ■\ 
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propeller and-jr'im tabs ► 
• . ■Unit m. ' ^ 



ANSWERS TO TffST 



b. 

c- 
"d. 
a. 
b. 
c. 



2 e. . 3 • • • - ■ 

7 ■ f. . 6 ' , :^ * 

5- . g. 1 ' ■ •■ 

Cotter ♦pin - ' ^ ^ "-y 

« « * 

• * * _ 

Spacer , - ^ _ 

Propeller nut 

- * , /» 

d. Propeiier' hub 

e. • Propeller ' " « ^ 

f. Thrust bushing 

g. ' Trim tab ' 
a. Two blade 

b^. Three blade ^ ' , ' 

a. Cast'bronze* * * , t 

b. Cast aluminum alloy 

4 

c Plastic 

d. '"'Stainless steel, Teflon^ cover (SST) 

a. . Overcomes the torque of the engine 

b Helps to achieve better steering results » - ' # 

Performance skills evaluated to the satisfaction of the instructor 



coo LING ^SYSTEM 
UNIT VI ^ 



UNIT OBJECTIVE 



After completion of this unit, the student should be able to identify the parts of the 
cooling system, discuss the' operation of the cooling system, -and remo\fc, inspect, Snd 
Jpstafl 'a water pump and a thermostat. This knowledge will be evidenced .through 
demonstration and b^ scoring "eighty-five percent an trfl unit vtest. 



/ . SPECIFIC? OBJECTIVES ' 
After completion of this unit, the student should" be able to: 



1. 
2. 

>i 3. 

- 4. 
5. 
6. 
7. 



IVlatch terms associated witi] cboling systems to the correct defi 



Identify the parts of the cooling s'ystem. 
.Identify the parts of the water pump. 
Distinguish between impeller positions. 
Discuss the operation of a ^ermostat. 



Discuss the operation of the cooling sy^em. 
Demonstrate the ability to: 



a. •Remove, inspect, and instaft d water pump. 

b. ' Remove, inspect, and install a thermostot. 



■ r ■ 
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• COOLING SYSTEM 
UNIT VI 

\- I 

SJGGESTED ACTIVITfES 
\ 




Instructor ' ' ' 

, A. Provide student with objective, sheet. ^ 

Provide studeijt wrth infbrmatton and job sheets. 
. C. Make transparencies. 

D. 'Discuss unit and specific oBjectives. 
*E. Dispuss information sheet. 

. F. Demonstrate and discuss the procedures outhned in the job sheets. 
G. Give test ' ^ * ' * , ^ 

^Hjdenf • ' ^ ' 

A. Read objective sh^et. 

B. ^ Study information sheet. 

C. Complete job sheets. 

D. Complete activities ass+gned by instructor. 
E^ Take test. 



INSTRUCTIONAL MATERIALS 



ERLC 



I. Included in this 'unit: * 
A. Objective sheet ^ , ^ 
B Information sheet 
C. Transparency masters 
•* 1/ TM l-^PartS'pf the Cooling System 
2. .TM 2-'Parts of the Water Pump 

-Water Pump Impeller Positions. 

w 

99 



* '4. TrX4"Opttration of Thermostat' ' ^ , 

9 

'5. . TM 5-Operation of Cooling System' 

D. Job sheets , " , • ' > ' 

. 1. A. Job Sheet #1 -Remove, Inspect, and Install a Water Pump 
Job Sheet *2- Remove, Inspect, and .Install a Tbermostat 

E. Test 

F^. ^ Answers to> tesf^ - *. - 

References . ^ 

A. Johnson Outboard Motor Service Manual. lllinors: Johnson 
Motors/Outboard Marine Corp., 1973.. ^ , 

B. Outboard ^Moto^ Service - Manual. Kati^ Cfty, Missouri: Abos Marine 
Publications Division/! ntertec Publishing Corp., }973. 

C. Mercury Marine Service. Manual.^ Models -1966 - 1976. Fond du fcac, 
Wisconsin: Mercury Marme Outboard/Brunswick Corp., 1976. 

D. Miller,* Conrad. ^S/77a// Bom Engine'. New York: -Sti^ridan House, 1970. 
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COOLING SYSTEM 
UNHT. Vi ' ~ 



0-111 



INFORMATlpN SHEET 



/ 



I 



I Terms and definitions 



I 



A. ^Wafer pump--Punlp^-ocated at top of gearcas? and operated directly by drive 
shaft usmg'-centrifuga! or displacemeni ounpmg acnon , ^ • 

B PumD hdusing--Cor;tains'* th^ cornppnent parts of the vvat^r pLrmp- 
* • > ' 

*C Centrifugal pumping^ action--High speed tmpeSler action which cer^tnfugaNy 

. ' forces wet^r into the water jacket • , 

O Themnostat -Autonnatic device for regulating *temperature which dpens or 
closes 'the vafve controfitr^g the flovv^ of coohpg water 'n t^^e eng'np 
\ * 

E Dispiac^nnent punnpin-j ac'ton -Low s^ee<^ impeller action which displaces 
water by ,each rotation of impeller 

F Water tube- Tube that transfers the ware'' fromi the water pmnp to the cnqine 
water-jackets 

♦ 

G' V^'ater jacket- Outer casing around the engine cylinders that for.rs ^. Sf:ace 
•nermitting the circulation o^ wator for coohng .purposes 

It. Parts.y^f the cooling system (Trarrsparency 

V 

' » \ 

A ' Watf?T jacket • '1 



B -'f^ressure control valve ' » 

C Therm*osta< 

D Water outlet 

E Water by f)ass tybo 

F. vVs^Br. intake 

G. " VV^rm*- pjmEj 

III.. Parts O' the ^Vv^atfT pum^' <Tidnsndrencv 2) 

A^ Putr^"^ hoiiSiprj ^ _ * 

♦ . * 

B . Insert ' 



ERIC 
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INFO'ftMATION SHEET 



.D. Impeller dnve .pm 
E; Gaskets * 
F. ,Face plate 



7-. ■ 



IV Impeller po^^ions^ (Transparency^ 3) 

A. ^ l!.o^(^Ji^eeo^- Impeller 'llvorks as a'.d!splacemer>t pump 

B. High speed/lmp^Her works as a centrifugal pump 

v. Operation of the thermostat (Transparency 4) , • * 

When the engine is coid, the thermostat shuts off ttie flow of water from 
the engrnle to'the lake to allow quicker engine warm-up 

B. When the engine is at operating temperature, the thermostat is open and 
' * * allows the water to circulate through^ the system . 

VI. Operation of the cooling system (Transparency 5) 



W^ter pump pu)ls water from the lake . 

B. Water pump forces water up to the engine 

C. Water is. circulated through the water jackets,* \ 

9 

D. Water is' pushed out the outlet and back -into the lake' 
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PARTS .OF THE COOLING SYSTEM 



•4 « 



WATER PUMP 




TER JACKET • 



PRESSURE 
CONTROL 
VALVE 



THERMOSTAT 



WATER OUTLET 
WATER BY-PASS TL«E 



WATER INTAKE. (Cold) 



■V, ■■ 
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PARf S OF. THE WATER (PUMP 



FACE PLATE 




PUMP HOUSING 



INSERT . 

IMPELLER 

IMPELLER 
DRIVE PIN 

GASKETS 



• . /J 
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TM 2 
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I 



.:r. 



O-tfJ 



'. I. 



WATER PUMP IMPELLER POSHIONS 



IMPELLER AT ' 




LOW SPEED* \ 



y 



4p 




HIGH SPEED 



■A. . 
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OPERATION "of thermostat 



- A 



WATER 1 50° F 
' . OR LESS GOES 
BACK THRU PUMP 



WATER PUMP 

WATER INTAKE (Cold) 
f 




PRESSURE ' \ 
CONTROL ' 
VALVE ' 



THERMOSTAT TO OPEN AT 150° 



OUTLET FOR WATER 

OVER, 1509. 

* 



EXHAUST TUBE COOLING. 
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OPERATION OF COOUNG SYSTEM 



-WATER BY-PASS 



THERMOSTAT HOUSING 



WATER OUTLET 




CYLINDER HEAD 



WATER gUJTLET 
INTAKE MANIFOL^ . 

t 

CYLINDER HEAD 



1 




INLET 
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JOB SHEET #1'-'r6M0!VB; IWSPicT,. ANpijNSTALL /\ WATER. PUIVIP * 
, I. Tools and materials' , ^ * ^ , * ' * 

s 

A, 'Hand tool assortpient . / p^' / 

"B. Gasket stealer ^ ^ 

• C- Torque wrench - 
D. Parts tray ^ ' . , 

E Appr.oi^iate service -manual, ^ ^ *' ' ' * 

IL , Procedure * % * .* « ^ 

V 

A*.* Disconnecj sparfc*i&lug wires from plugs * 
«# ^ 

B. Remove inspection plate frcfm ex^iaust housing to expose shift 
tcJnnector; and remove lower .connector screw (Figure *1) 



rod 



Exhaust Housing -t- 




FIGL>RE 1 ' 



C. Disconnect- shift rod 



(NOt£: On. engines that have^ crectric Mart jt* may. necessary to YerriQVQ 
starter' and then shift rod) * , * 

D. ^cri^ a marb: ort^'geSrcase across tp adjoiltable trim *tab so it. can be 
reNi>taUed m the feame position , ' - 



1,* 



. iOB SHEET #1 



'> E. Remoye' retaining sprew and adjustable trim tab (Figure 2) 

JNOTE: On some jnodels it is not necessary to remote .^rw 'talM 



Gearcase 





*'Exhaust Housing 



AdjustabI 



Retain fng Screw • 



FIQU*E 2 



Remoye screws , attaching gearcase. to exhaust housing/ and remove the 
gearcase {Figure-'3} , , . > - . ^ 



Two Pdr^tjand Tvyo 
Starboard Scrfews 



Gearcase 




Exhays't Housing 



Countersunk 
Hex46ccew 



Remove Trim Tab 
FIGURE 3 



G. Remove pumjl^'housing screws (figure 4) 



A- Pump Housing Screws • 




FIGURE 4 
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JOB SHEET*#4, 



.H. Slide pump housmg and impeller off drjve shaft {Figure 5) 



Pump' Housing 

1 J 

ImpeHer Pbte ^ 
Bapring Housing 
Gas4<et 



V 




FIGURE 5 



0-1 2S' 



J|L Clean for reassembly 

J. Inspect parts for wear^or damage' 

K. Reassemble and replace by reversing step^ A through H 




o 
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COOLIWG SYSTEM 

UNIT' VI \ : ' ' s 



JOB SHEET ^2-REMOVE. INSPECT, AND IPiSTALL A THERMOSTAT 



1' . 



\. Tools and matengls 

A. • Hand tool assortrpent 
Gasket sealer - * 
Torque ^wrench 
Parts tray 

•App.ropriate service manual,* 

i 

/ 

125^F thermomelt stick 
G. 163°F thermomeLt sti^k* 
h' Test tank 
W. * Procedure 

A/ Install outboard in test tank 

B. Remove engine cover 



5. 

C. 
D 
E 
F 




C. "Ruri engine until' it reaches norni4[ operating tempera 

D. Check engine temperajurfi with thermomelt stick (Figure 1) • 

•iplNOTE. After engine reaches normal operating temperature, a 125°F. stick 
should melt, but a i63°F. stiok should not melt. If the cooling system 
does not me.et the specificatior^, the, thermostat Should be replaced.) 
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JOB SHEET .#2 



^Odt* outlet ll^req'uired 



Fi^toave tb^ ^ermostat cover retaining • bolts 
;tCAU.TION- Sgnne thei^mostat covers have spnngr pressure.) 



"Or K^movf thermostat contrdl unit fronn the* cover' 

^ \ ' \ - . ' , 

1N0TE: The/thermostaV contr^SJ unit cannot be serviced. Jhe thermostat 
control unit should be •replaced if qoestiqnablej 

H, lnsrpu?ct pressure valve, valve seats, and gasket for Ijsakage JkFjgure' 2) 

^ — Pressure Valve 



Thermostat Control Unit 




Gasket 

Valve Spring 



Valv? Seat*-J ^ FIGURE 2 
Reassemble and ips^all by reversing steps E through H 



A. 
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.COOLING SYSTEM ' 
. UNIT, VI > ■ • 

* ■ NAME ' . 
' ' TEST" "- ■ * 



' IVtetch the terms « on the right to the correct definitions. 



J^a. Automatic* device for^ regulating 
' temperature which , opens ex clgses the 
yalve controlling the flow pf cooling 
water jn the engine 



b. Low speed impeller action which disj:)laces 
watec by each rotation of impeller 



c. Pufnpt located at top of gearcase and 
' operated <#rectly by dpve shaft using 

centrifugal* or * displacefh^nt ^Dumping 
"action 

d. Tube that transfers the water froni the 
jwater pump to the e/igine water jackets 

e. High speed impeller' acticJn which 
centrifugally forces water int<J the water 
jacket ^ 

J. Outer casing around the engine cylinders 
that forms ^ space permitting the 
circulation of* water for. cooling purposes 

_g. Contains the component parts of the 
water pump - 



1. 
2. 
3. 

4. 

5'. 

6. 
7. 



Water 

pu-mp . , 

Pump , 
housing 

Centrifugal 
pumping actioq 

TherlT?05tat 

Displacement 
purhping action 

Water Jube 

Water 
jacket 
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5,, Discuss the operatibri *bf a thermostat. ^ ♦ 



'I 



§^ , Discuss the roperation of the cooling system. 



7. Demonstrate the. ability, to: * ^ ■ ' 

a. ^ Remove, inspect; ^and install a water pump. ^ ^ , 

b. , Remote, inspect, and install a thermostat. _ . ' , " 

" (NOTE- If these activities have not been accomplished prior, tb the fast, ask 
your mstructor when they, should be completed.)' , . ' 
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COOLING SYSTEM 
UNIT VI 



- 0-133 



'1. a 



• b. 5 

• ^ c. ' 1 ' 




fr- 7 

g. .2 



a. . Water ''jacket 

b. Pressur^ control vatve 

c. Thermostat 



1 h 
d. Water outlet 



e. . Water by-pass* tube 

f, , , Water fntake 
Water pump- - 

3,. a. Pump hobsmg 



Impeller """^ 
Imqpljer drive pin 
, ,e. .Gciskets . 
f. Face, plate 

4. . b 

5. \ Discussion should include: 





( a., ' ^hen the en'gine is cold, thejher'mdstat shuts off the flow of water from 
"y' the engir^e to. the ler*;e to allow quicker engine warm-up- 

b.' Wlren the engine is at operating temperatur^, the thermostat .is open and 



allows the water , to* -circulate through the system 



ERIC 



41 7: 



. •■ • • • - • ^ .'^ 



\ -6; ^ Discus5LLon should mcluder 



/ 

. . w . . . » ^ * ' 

iS5^on 

3. .Water pump, pulls water frorfi^the lake ' 4 

' . ' ' • . / \ ' , ' • 

. -b. Watef, pujnp forces watfer up'to tHe engine r . . 

— - c. Water IS circulated through -the w^ter jackets- ^ - ' .r 

d.' Water ts pushed out the outlet ^ng back into the, lake. 

7., Pe/f®rmance skilly evaluated to the satisfaction of the instructor^: * ' • ^ 
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MECHANICAL GEARCASE 
y ■ • • UNIT VII 



After completion of this unit, the student .should be able to match the tprnis to. the 
definitions and identify, the parts of a mechanical gearcase. The student should also be 
able to state the purposes of the main parts and demonstrate the ability to disassemble, 
reassemble, arxl service a one-piece end a two-piece mechanical gearcaser*This 'knowledge , 
'Will be evidenced through demonstration and by scoring eighty-fiv^ percent on the unit 
test/ ^ , ^ . , • ^ 

' SPECIFfC OBJECTIVES 

After completion of this' unit, the studenft should be .able to: 

1 . Match terms associated , with the rhechanical gfearcase to the correct 
fJefinitions. • W ^ " 



2. Identify the parts of a mechanical gearcase. 
J 3. State the purposes 'of the main partje of, the mechanicaj gearcase. 

41 Demonstrate the ability to: - , 

a. Disassemble, reassemble, and service a o'ne-piece mechanical gearcpse. 

b. Disassemble; inspect, reassembly, and service a t\A^-piece mechanical;- 
gearcase. ' % « , . - 

■ ■■ 



0 ^ . -X 



ERJC 



MECl^ANICAL GEARCASE 

UNIT VII ' .. • . ' 



' ^ • .- • SUGGEStE[T ACTIVITIES 



I. Instructor: ' . 

~ • ' * ^ r • 

^\ 

A. ' F^^ide. student vyith objective sheet. 7 

^ ' B. Provide student with j.pfOi^atiQn and job sheets. _j _ ^ ^ 

C. *Make transparencies. ^ * ^ . * 
D * ^ Discuss unit and specific objectives. , * ^ 

r ( ' 

E Discuss mformatidn sheet. * •* ' 

* ^ 

" Demomtrate ^nd discuss the pgDcedures outlined in the jab shee_ts. 

G. -Give test. * < \ ^ • 

H. Student* ^ ^ ' * ' , 

Re^d objective 3heet ' , , . \ ' * 

B. Study information sheet. ^ 
C Complete job sheets ' ^ 

D. Complete activities assrgned by instructor. ' . * ' 
E » Take test. 



INS^W^CTIOWAL MATERIALS 



I . Included in this "unit: 
A. ^^Objectiye sheet 
B Information sheet 



C- Xj^ansparenc^ rpaster^ * ^ , 
1. TM 1- Drive Shaft' and Shift Shaft 



• 2 TM 2-Propeller Shaft 

1. • .A- 
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i ■ < • . ■ ' » ■ 

D. Job sheets ' • v . / * 

ik: ♦ * "^f-- 1. i^r Job Sheet <i^1-Disa((iiemb!e, Reasse>nb!e, ahcl Service V^itipe-Piece 
■ > . _ ' Mechanical Gearcase- . * 

2. Job Sheet #2"Disassemb!e; I nspectjf Reassemble, and S^ice* a 
/ Two-Piece Mechanical Gearcase ' • « 

E. Test * ■ . . '• 

F. Ans\^rs to test, - 

References* ----- — - - - - - * ► 




A^/ MeFcury Marine Service Manual. Models 1966 - 1976. Fond du Lac/ 
Wisconsin* Mercury Marine Outboard/Brunswick Corp., 1976. 

B. Outboard Motor Ser^ce Manual Vol. 2. 6th Kansas City, Missouri: 
• Abos Marine Publicatipn Division/lntertec Publishing Corp,, 1973. 
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^V;. 'X*^- • MECHANICAL GEARCASE' 

^- .V > \ ; UNIJ VII 



INFORMATION SHEfeT ' ^^'V - ^ 



I. Ttrjns and definitions - • ^ ' * ' 

A. ' Dofp cliJftchr-M'ating collars or flanges with projecting lugs on fingers whrch - 

interlock when engaged ^ 
• . • * ' 

"^{NOTE: This is sorpetimes caftfed.a sficfing" clutch.) - ' , 

B. Gearcase-'Housing containing the*'partS' of the transmission , - 

C. Backlash-Motion, betweeri-'a driving part and a driven part whijqh .does not 
cause rtiotipn of the driven p^rt * - 

% ft 

(NOTE: This is ^Iso called lost motion or clearance between fwQ mating , 
surfaces.) • ^ ' • ' > 

D. Pinion gcj^f-Gear on the eid of the „drive shaft- 

* ( ■ .•' ^- ' . ' 

E. Shims-Thm sheets used as spacers between two. parts 

F. Thrust washer-Sronze or hardefied steel washes; placed between two nioving 
/©arts \ , ' . ' ^ . ' • -^^^ 

II. Mam parts oj a mechanical gearcase (Transparencies 1 and -2) 



A. Gearcase 

B. ^ Shift shaft 

'C. Reverse locking cam* 

D. Bearings 

E. Drive ^.shaft . 



F. Pinion gear 
Shift cam* 



0 



H. Cam follower • , * 

I. Tapered^ roller «bear«ing assembly ^ * 1 



i2i 
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INFORMATION SHEET " ^ 

1 



J. Forward gear |ssembjy 

0 \ 

K. • Cross pin ' • 
L Retainfing ijing ^ 
^\ , Dog-clutch'' ' 



- " N. Propeller shaft ' ' ' - * 

0, Reverse gear • . 

R/ Thrust washer ; i ' . ^ ^ . , ^ 

Q. Bearipg carrier assembly 
Purposes the' main parts of the rpechanical gearcase 

A. Shafts-Transmjt the power frgm th6 engine to the propeller 

B. Gear and'bearing a^semblies-Transform the rotary^energy of th^drive shaft 
into forward motion, of the jjoat , , 

C. Seals-;Retain lubrication and prevent water from entering gear housing^ 
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' i DRIVE SHAFT ANTD SHIFT SHAFT 



BEARING 
SHIM- 



o 

■o 



DRIVE SHAFT 



REVERSE LOCKING CAM 

SPACER^ 
WASHER^ 
OIL. SEAL — 



BUSHING ASSEM6LY 

"O" WNG'^ 

SHIFT SHAFT- 







-a 


1 


-o 
-e 


8- 






o 

1 


-o - 



LUBRICATION SLEEVE 



PINION GEAR 



Pir^lON NUT 



* ■ 



■ GA^ET- — ^ 
SCREW — ^^'^ 



GEARCASE 



GASKET 
^ SCREW 




TM 1 



I 0 -.143 



PROPELLER SHAFT 



iIrust washer— 



SHFT CAM- 
CAM i=OLLOWER 
CROSS Pfl^l SLIDE 

COMPRESSION SPRING 
' SHIM — ^ 





BEARING - 

"SPRING- 
BEARING^ 



o 



• BEARING CARRIER 
ASSEMBLY ' 



OIL SEAL— 

}aB WASH€R 

GEAR HOUSING 
COVER 




THRUST HUB- 
C-UP^ASHER 




SPLINED WASHER-^® 
TAB WASHER-^^ 
PRPPELLER NUT— ^ 



CROSS 

PIN^— 



DOQ 
CLUTCH 




LTAPERED 
ROLLER 
BEARING 
ASSEMBLY 

-B^AWN^ 

FdRWARD 
"GEAR. 
ASSEMBLY 

RETAINING 
RING ' 

PROPELLER 
SHAFT 




REVERSE 

-GEAR . 
ASSEMBLY 

— SHIM • 



u 



, . TM -2 
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MECHANICAL GEARCASE 
UNIT VII 



JOB SHEET i?1-T)lSASSEMBLE, REASSEMBLE, AND SERVICE 
- A ONE'PIE'CE M'ECHANICAL GEABCASE / . 



M. '^ools and materiai^ 

Parts tray - . ' ' t 

B. Appropriate service nrftnual 

C. ';^Hand tool assortment 
'D. '363r puller 

E ^ench vise * , ^ 
' F. Two blocks of wood 

G.' R^ommended gear 'lubrljiant 
- h; Ge^ase leak tester 
1/ Spaffner wrench 
II, Procedure^ , 

A. Rennove" |5ropeller shaft- - 



1. - Drairl lubricant from ge^rcase by removing grease filler hole screw 
Sarid air vent*hole screvy '(Figure D ^ 

(NOTE J Do not lose washer.) . . 



Flushing .Hole 



Air Vent .Hole 




FIGURE 1 
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JOB SHEET #1 



Replace washer and screws after draining 
Remove propelleV 

Remove gearcase^ assembly from exhaust housing ^-^ 

Set 9e^rcasa in vise in uprigf^t position with skeg held between 
blocks of wood (Frgurp 2) 




f^emove water pump « 

Check backlash between gear (Figure 3) 



(NOTE' Backlash shdcrid meet service manual specification; if not, 
shimming will be required during » reassembly.) 
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. , . ' 'JOB ^HEET #1 ' . • 

/ I 
8.. ^ ^feend t^b or tatj washer <s 

9. Refnove)^e^rca3e cover washer (Figure 4) ^ ' 

\ (NOTE: Some gearcase covers are left-hand thready, and some 
gearcases do'not have covers but are pos!tionedi)y two large trua^c 
rings.) 




Place propeller shaft in vise, between twb pieces of wood and 
remove bearing carrier assembly (Figure 5)" 




Bearing Carrier 
^ssem^ly 




FIGURE 5 



Wood 



Vice 
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JOB SHEET #1 



11. Remove reverse gear assembly and ball bearing from bearing 
carriei assenrtbly (Figure 6) 



Bearing Carrie Assembly 




FIGURE 6 



12. 
13. 



Remove 0 ring from carrier 



Press or tap roller bearing and seal from carrier (Figure 7) 

1, • 




Bearing Gojrier 
Assembly 



. FIQURE 7 



B.. Disassemble propefTer 

1. JDetach retaining ring frorn dog clutch (Figure 8) 



(NOTE: Do nof^rstretch or ring will lose its s>iape and tension.) 




IGURE 8 
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JOB SHEET *1 

Remove dog clutch from ^pro'pe^er vShaft (Figure .9) 
CNlOTE: Do not lose cross pin and spring,) 




Remove lower reverse locking cam from sht^t shaft .bushing 
Remove shift shaft bushing (Figur^ 10) 




Remove shift shaft from gearcase assembly 
(NOTE' Do not lose shifting cam) 
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JOB SHEET ^1 



'Remove drive shaft * ^ 



1 

2. 



Place drive shaft m vise as close^to gear assembly as possible 

Ben'd back tab washer and remove screw from drive shatt pinron 
gear (Figure 11)'- 



Tpb WasKer 




Pinion Gear 

%| " 

Pinion Gear Screw 



Forward Gear 



Remove' drive shaft (Figure '12^ 



(NOTE Some drive shafts have-^hims under the ball bearing. 
Remember to reinstall these ^hims during reassembly ) 



/ 




4;^B Remove toward gear and bearing assembly ;^ 

D. Reassemble mechapical gearcase by reversing disassembly procedures A. B. 
and C " ^ , 
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JOB SHEET #1 ^ 



E. Service cnechanical gearcase • * * ' 

•1. Pressure test gearcase (Figure 13J * * 

<^TE: Gearcase should hold about 16*18 pounds , pressure. 
Che6T< service manual specifical;ions.) * ' . . 




Fill gearcase with lubricant (Figure 14) 




'0. 



Oil Level 



(NOT&: Replace vent plugs before removing filler hose.) 
FIGURE 14 



r 
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MECHANICAL GEARCASE " 
UNIT Vll 



JOB SHEET ^2-JDlSASSE MB LE, INSPECT, REASSEMBLE, AND SERVICE 
•A TWO-PIECE MECHANICAL 'GE^NRCASE ^ 



I Tools and inateriaTs 

A. Parts tray ^ ' ' 

B. - Appropriate*service manual 
C Bench V\se 

D Two blocks of wood 
E ^commended gear lubricant 
F.' GeaTMse ^eak. tester 
Tr. Proceciure 

A Disassemble ^earcase 



Drain lubncanrt from gearcase by removing grease filler hole screw 
and air vent hole scFew (Figure 1) * 



(NOT^*. Do TOt lose washer. 



Vent Pivg 



Fill-Drain Plug 
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2. 
4. 



JOB' SHEET #2 ^ . • 

Replace washer and screws after draining- 

Remove propeller ^ • 

Retnove^ exhaust housing cover plate to expose shift rod connector 
(Figur/ 2) . ^ ' 



FIGURE 2 



lower Connector Screw 



5. Remove lower. connector screw (Figure 2) 




6. , 

7. / 

8. 



(NOTE: This is not used on all^models.) 

Remove gearcase assembly from exhaust housmg 

Set gearcase in vTse m upright positidn with skeg held betv\^een 
blocks of wood ' . ' ' 

Remove Screws attachmg water pump to gearcaSe (Figure 3) 
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• JOe, SHEET #2 

9. Lift water jjump from gearcase (Figure 4) * ' 

Impeller Housing 



; ■ 




Impeller 



Impeller PJa't6 
FIGURE 4 



10. • Turn the'gearcase upside down and hold it in positfen by claq[iping 
^ the drive shaft in the vise * 

11., Remove shift rod pivot pTn and' screws attaohmg gesrrcase halves 
(Figure 5) . , * ^ « - 



^FIGURE 5 



Drain F^lug 




&\\ Level Piug, 



oeqrcasfe Screws ^ 
Por^ and Starboard 



Pivot Pin 
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JOB SHEET i:*2 



12. Separate gearcase halves •( Figure 6) 




13. Swin^ shi4ter lever ~^and cradle bur of wa^f (Figure 7) 



Cradle 



Shifter Lever 




f;gur€ 7 



14. Lift propeller shaft w^th all components froni the gearcase a^ an 
assetnbly , 



15. Disassemfcle components^om propeller shaff*'^' ^ • 

16. Remove pmion gear and thrust yvasher • - 

17. Remove the gqarca^e from ^he .cfrive^ ' *^ 

18. Remove the drive sfjalt from the vise 

Inspect gearcase ^ ^, - * ' ' 

Check the drivo-'shaft, propeller shaft, and^ shift seals for damage 
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JQB SHEET #2 



2. Remove the lower-to-upper gearcase seal and oil retainer housing . 
: Oil rmg , - % • 

(NOTE: Always replace sJch ^als with new ones when ,v 
"^'reassembling.) ' * ' • - ' ^ 

3. ^ Check the pr6peller shaft gears and shift dog clutch for w^ar 



I 



QTE; Never attempt to mesh an old* worn gear v\/tth a new 
at: replace both 'gears in such ^ case^ 



Check bearings and bushings in the gearcase 



(NOTE: Jwne bushings are not of the' replaceable typ6; g^arca^e 
- " wilJ have^Jp be replaced.) 

♦ 5.1 Inspect wateV^tube and w^^ij^ ihtake screen for obstruction or 
kinks which -griay restrict water flow 

C. , Reasserpble gearcase by reversing flisassembly procedure under section- A 

D1 Service gearcase ' ^ . 



1, Pressure* test gearcase^ (f^igure 8) 



(NOTE: Gearjcase s||^Jd hold abo.utM6-18 pounds pressure. 
/ Check service manual specifications.) ^ 
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'mechanical c^earcase 

UNIT ,Vl'l 



V 



NAME 



1. 



TEST 



•lylalch the te;ms on the right to the cor/ect .definitions. 



' a. Gear on the end of -the drive shaft 

j^b. Thin sheets used as space r^between two 
paVts 

c. 'Bronze or hardened steef washer placeb 

between twl^jjjpving parts 

d. Motion between a driving part antj ti' 
driven part which does not cause rfiption 
of the driven part 



e. Housing containing 
^ transmission 



ig the 



:s of the 



f. Mating cojiars or flanges with projecting 
lugs or* "fingers which interlogk when 
. • engaged ' 



1.' 

2. 

3. 

'4. 

5. 




Dog clutch 
B'acklash 
Bunion gear 
Gearcase 
Shims 

Thrust washer 

\ 



f 



•State the purposes of » the main^ parts of the mechanical^eaccase. 
a: Shafts- ' ' ^' ' ' \ - , 

b Gear and J^earing assef^blies- • . * - 

c. Seals- 

Demoipstrate the ability ^o: 

a. ^Disassemble, reasseipWer^and service a one-piece mechanical gearcase. ^ 

b. Disassemble, inspect, reassemble, and service a' 'two-piece mechanical 
qearcase* * 

(NOTE If these* activities have not been accomplished prior to the test, ask^ 
your instructor when thev#5hould be completed.) ^ ^ 



I 
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Mechanical gearcase^ 

. ' UNIT V . 



'answers to test 



1. a. 3 ■ • ^ d. 2 

4 



2. 



a. 


3 ■ 


^ d. 


b. 


5 ^ . 


e. 


c. 


6 


* f. 


^ 5. ' 


Gearcase 


• 


b. 


Shift ihaft 










' c. 


Reverse lotking 


cam 


d. 


Bearing 




e. 

V 


Drive shaft 




f. 


' Pinion gear 










■ g- 


Shiir cam. 





1 



4 

( 



h. Cam follower 

i. Tap,ered-roller bearing assembly 
j. Forward' gear assembly 

- k. ' Cross pin , 

i. Retaining ring - 
' m. Dog clutch 

Hi. Propeller shaft . , - " - , 

o. ^•Reverse gear assenfi^ 

* p. Thrust washer ■ . ^ , 

q. •Bearing carrier assembly * ' ' 

a. Shafts-Transmit the power from the engine to the propeller ^ 

b Gear and bearing asifemblies-.-'Transform the rotary energy of the drive shaft" 
into forward nriotiort of the boat 



' ' c, ^ SeaJs-Retain^ubrication and prevent water fronn ermrinq gear housing 

. J 4. Performance skills evaluat^^o the satisfaction of the Mnstrvtf^tor 



ELECTRICAL GEARCASE 
^ ,UNIT VIII • 

UNIT OBJECTIVE 



After completion of this unit, the student,should be able to match terms associated with 
the electrical gearcase andjdentify the parts. The student should also be able to list the 
functions of the electrical *«|iift solenoicfs and demonstrate the ability to disassemble and 
reassemble ^e electrical gearcase. This knowledge wj^ll be evidenced through demonstration 
and by 'scoring eighty-five percent on the unit te^t. 



.SPECIFIC OBJECTIVES 



After completion* of this unit, t'he student sjiould be able to: 



1. 
2. 

.3. 
4. 



Match terms associated with the electrical gearcase to the correct definitions 
List the functions of the^eleetricgl shift solenoids. 
Identify the parts of the electrical gearcase. ' ^ 
Demonstrate the abiHTy to>-^_ " ' * ' 

a. Disassemble an electrical gearcase. ^"'^ . 

b. Reassemble an electrical gearcase. 
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• feLECTRICAL GEARCASE 
UNIT VIII 



SUGGESTED A(jTIViTIES 

rl Instructof^ \ ^ 

A- Provide student with objective sheet. / 

B. Provide student rWith infd^mation and job sheets.- ♦ jn 

C. Make transparencies * ♦ 

^ D Discu3s unit and specific objectives ^ , ' 

E Discuss information sheet. " ^ ' . 

F. Demonstrate and discuss the procedures outlined in the job sheets. 

G. - Give test. 
!1. Student' 

V 

A. Read objective sheet 

B. Study informatioa sheet 
C Complete job sheets ' 

.D Compiete activities asstgmed by, fnstructer 
E Take test. / 

■f ■ 

INSTRUpTIONAL MATERIALS 

t f 

-v 

1. Included in this unit* 
A Objective sheet. 
B. iWforrnation sheet 



A 
\ 



V • • 

C» Transparency'masters ^ 

1. TM 1 - Parts of Electrical Gearcase f 
2 . TM 2 -Cutaway of Electrical Geal^case 



4, 
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D. Job sheeK ' • " ^. . 

1 Job Sheet ^l-Disassembie an Electrical Gearcase 

2 Job Sheet ^2"Reassemble an Electrical Gearcase 

E. Test , ""^^ - 

*F. Ans\ryers to test | 

II. Reference -£wnrt/r/e Service^ Manual, Milwaukee* Wisconsin: Evinrude 
Motors/Outboard Marine Corp., 197^. * 
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^LECTBJCAL GEARCASF 
^UNIT VIII ^ 

. - ft 

, Information sheet 

I. Ter'ms and definitions 

A. Oil pump-Creates the oil pressure which shifts gears into neutral and reverse 

B. Try^Vc ring-Split ring that is snapped into a groove, used to hold bearing, 
thrust washers, and gears in place 

(NOTE: This is sometimes called a snap ring.) 

* C. Ball chec*: valve-Part of oil pump that directs hydraulic f)ressure to the 
correct passage ♦ - 

^ _ D. Shift piston-Part of oil pump that places dog clutch in Ih^ selected gear^ 
position 

I J. Functions of electrical shift solenoids 

A. Operate the casing and shift rod up^ and down moverneni 

B. ^Operate ~tRe ball check valves 

tll. Parts of electrical gearcase (Transparencies 1 and 2). 

A. Upper and lowfcr solenoids 

B. Spacer • ^ 

C. Shift lead | • ' ' 
y D. Casing ' 

E. * Shift >od 
^1 " F. Plunge 

G. Wave v\/asher 
; H^.^-' .^i^ pump 
I. Seal band 
J. Seal 
K. Screen 
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pa«tS of an electrical gearcase 



9 




WAVrWASHER 
LOCKNUT 
PLUNGER 



UPPER SOLENOID 
SPACER 
s^cP PLUNGER C 



LOWER SOLENOID 

g SHIFT ROD*'- - 
O"^^^ — SET SCREW 
^^'^CASING • 
I^^CAP 



CO 

O 

r- 
m 
Z 

g 

> 
z 
o 

h 
O 
< 

m 
> 

CO 
CO 

m 

00 



FORWARD GEAR 

THRUST • .Uf/f'k 
WASHER \yj<^'f 



THRUST WASHER 



pTHRUST BEARING 
r-OIL PUMP 

r-O-RING 



VALVES " 
/of! AND IE VERS 




SEAlSBAf^ip 
SEAL 



• I 



VALVE HOUSING 

GUIDE PIN 

148 



SCREEN 



TM 1 



CUTAWAY QF AN ELECTRICAL 6eARCASE 



PLUNGER FACE 
SOLENOID FACE 

» 

UPPER PLUNGER 

UPPER SHIFT ROD 

UPPtR SOLENOID 
- LOCKSCREW 

LOWER SOLENOID 



CAP 



LOCKNUT 



lOp OF PLUNGER - 
FLUSH TO 1/64" BELOW 
TOP OF SOLENOID 
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ELECTRICAL GEARCASE, 
UNIT VIM 



JOB SHEET ifl- DtSASSEMBLE AN* ^LECTRJCAi. GEARCASe 

Tools and materials 

A. \land tool assortment 

B. Parts tray 

» 

C Appropriate service manual * ^ - 

D Slide hammers ^ ^ 

E No. 7 Truarc pliers ^ 
F. Two 1/4-' all thread slide hammer rods - 
Procedure 

# 

A. Disconnect D'attery 

B. Draia lubricant from gearcase ^ " , , • 
C Remove propeller y 

L^^^^Btsconn^ shift cable from motor cable (Figure 1) - 




FIGURE 1 



E. Apply oil or 4iquid soap '^b' cable sleeve . . ' , . , " 

• * 

(NOTE: This \% dowe to ea^e its passage through hole^ in exhaust housing 
adapter when removing gear'case.) * ' • ' . 

p p ^ ' • — ^' ■ 

F Remove gearcase * . ^ • * / 

G. Pl£fce gear'case in a suitable holding fixture 
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*ypter'>^ump 




an(/*bearing housing (Figure 2^, 



1? 




DRi:<£SMAF\. 

sLu.s-Two 

TO^ACK 



HOUSING 
AND SEAL 
ASSEMBLY 



FIGURE 2 



I. , Remove screw tioiding soienoict_xpver ana^ave washer.-(Figure 3) 




■ 7- 



TIGURE'3 




4 



Rep»f)ve sof^oitis .{Figure 3) 
K, Remove bearing housj^g scretws <■ 
, L. Using a slide hammer with a hooked end, pull bearing housing from'gearcase 




FIGURE 4 



/i 
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JOB SHEET- #,1 



M. Remov6 Truarc rings with Truard pJ^ers ('Figure 5) 




REMOVE, 
JWO RINGS 



r . 



' ' FIGURE 5 



iN. JJemove propeller shaft assembly (Figure 6)-* 




0. Remeve pinion gear locknut* (Figure 7) 



« 





FIGURE 7 



P. Remove pinion gear ^nd pull drive shaft' out of the gearcase 
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Q. Remove oil pump frdm gearcase using twoslide hampers afn^ 1/4^ all thread 
slide Jiarrimer rods- (Figure .8) ^ 




U Disassemble * oil pump 
^ " ""1. Rpmoye rubber oil seal, band, screw, and screerr from front of 



m 



■s 


— ^^^^ 

§ 


* Ir* i 
— . — • / ^ 


SEAL 

92299 



FIGURE 9 



2. 



Recrfove scTe\A5 and valve Housing from front of pump (Fi 
^0) . ■ J 




•J 



' FIGURE 10 
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' " 4 , . . 

4. Remtve guide pim, valve, arm^^nd ball checR valves (Figure 12) 
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• ELECTRICAL GEARCASE 
. • . UNIT VIII . - . 

JOB SHEET ^#2-REASSEMBLE AN ELECTRICAL GEARCASE^' 

L Tools an'd materials ■ - . • * ' . ■ , . 

A. Hand tool- assortment ' * ' , , ^ ^ 

, B. Parts tray. . ^ ' - . "v^ 

C. Appropriate 'service manuar . > ' . 

I?.. Two' 1/4" all thread gmde rods ^ ' . " ^ 

E. Appropriate lubncarTt ^ ' >. • 

F. Pressure,^ gauge 

II Procedure : • ' , . 

A A'^^emBle 'oM pump ^ * * ' 

' , 1 ^ Install bat! ch$c1< valves ^and reattach the valve lever with' guide 

pinN". * . ' ^ \ ^ ' 

V 2. Lubricate pump gears j ^ . • ^ 

' . U'OTE Use lubricant recomm^Vided in service* manual for your 

make and model of gearcase tT . 




Install oil pump gears 

Install vaiye nou^|kfl^n pump and align the slots, on pump and 
valve hou^ing^ ^Ife " ^ 

Install forLard gear, thrust bearing, and t^irust washers (Figure 

1') ^_ ' • . , : • • . - " 

(NOTE: .Surfaces ^f .pump gears and pump housing must be, 
parallel .when .forward ggar, thrust bearing, and washers a^e 
installed.) ' 

AMD NC- 

NOT V S-B-i 




FIGURE 1 
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JOB .SHEET #2 ' 



6. InstaH anti 'torque screws ^as specified in service manual 

7. Install screen, band^ and rubber oil seal 
6. I'n^tall sbift piston \t\ pump *. • 

Install oil pump -using slide hammer 

(NOTE. Be sure to align pm m front of pump ajsehiBly with h.ole m gearcase 
housing.) 

I TfStair forward gear, thrust^ bearing, and thrust washers* 

InstaU drive shaft irr ggarcase -"and secure pinion gear tp drive shaft with 
pinion 'nut , . * ' 

(N.OTP. Ch^k service' manual for corredl torque.). * 

install pfop^Her H^t assembly i- - ^ ^ ' ' *'v 



1 

Install bearing housmq retainer p4ate in the qearcase 
Install two Truarc retaining rings . . 

^Threac/'^guide pjns into the retainer plate (Figure 2) 



0 \ 



.GUIDE P'NS 




FIGURl 2 

Install propeller shaft bearing housing and screws 
(ISfOTE *Check servrce manual for correct* torque.) 
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JOB SHEET #2 



J. Install thrust bearing, thrust washers,' and shims (Figure 3) 



SHIMS 
(as required) 



ThiRUST 
WASHER 



THRUST 
^EARING 




^Df?IVE SHAF 




FIGURE 3 



K. Adjust aRd;install solenoid' 



T. Adjust tile solenoid plungers (Figure 4) • 

(NOTE: Consult service manual for ^ibjustment specificc 




1/64" 



FIGURE ^ 



Tighten lo\A/er solenoid loCknut and upper solenoid locknut ^ 
•(NOTE; Consult' service* manual for torque specifications.) 



1 • 



Install lower solen<jid and casin<| 

(NOT^: Be sure.tfie solenoid seats . properly in the gearcase 
housing.) < ^ , 
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JOB SHEET #2 



4. Install solenoid spacer (Figure '5) 



FIGURE 5 




Install up as illustrated , 



5, Install upjjfer solenoid assembly with plunger - and- shift rod 
assembly into geaVcase (Figure 6) ' ' ^ ' ' 



Upper solenoid 



Green wire- 




FtGURE 6 



Shift rod 

Plunger-;^ "^Lock hut 

L, Install wave washer, solelfroid covec, gasket; and. screws 
M. Install water pump 

N. Pressure test gearcase ^ ^ 

Q. Install gearcase on^ exhaust housing 
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ELECTRICAL GEARCASE 
♦ ' ^ UNIT Vllf 



NAME 



TEST 



Match *the terms on the right to the correct definitions. 




a. Part of oil puonp that directs hydraulic 
pressure to the correct passage 

b. => Split ring that is snapped into a groove, 

used to hold bearing, thrust washers, and 
gears in place 

c. Creates the oM pressure which shifts 
gears intp neutral and reverse 

r 

% 

_d. Part of oil pump that places dog clutch 
in the selected' gear position 



List the functions of the electrical shift sol&noids. 



1. *Oil*pump 

2. Truarc ring , 

3. Ball check 
valve 

4'. Shitt p^ton 



b. 



Identify the parts of the electrical gearcase. 



b. 
c. 
d. 



e. 

f. 

g- 

h. 
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a. 3 

b. 2 

c. 1. ■ 

d. 4 



ELECTRICAL GEARCASE 
UNIT VIII 



ANSWERS TO TEST 



i 



a. . Operate, the casrng and shift rod up and dbv\Ai movement 

b. Operate the ball check valves 

a. Upper and lower .solenoids 

b. ' Spacer . . 

c. Shtft lead 

d. Casing - ' ' 

e. Shift rod . ' * , 

f. Plungers ^ ^' ^ ' 

g. wive w^her ^ ' / 

h. Oil pump 
^1 Seal band 

j ' Seal * - ^ 

k. Screen 

PertormarTfce skills evaluated to the -satisfaction^ of the instructor 
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FUEL SUPPLY SYSTEMS 
UNIT IX 



UNIT OBJECTIVE 



After completion of this unit, the student should be able to identify the partsT^f the 
outboard pressurized fuel systenri. The student should also be able to disassemble, 
reassemble, and service' a fuel -system. This knowledge^ will be evidenced through 
^ demonstration and by scoring eighty-five percent on the unit tp! ^t, ^ 



ERLC 



* SPECIFIC OBJECJIVES " 

After coippletion of this unit the student should be able to: 
1. 



2k 

3. 
4. 
5. 

6. 

7, 



t 

Match terms associated with the outboard fuel system to the correct 
definitions. ^ ^ 

Identify the parts of 'the o utboard pre ssurized' fuel system, - 

Identify the j^arts of th^ primer bulb*^f an outboard vacuurti fuel system. 

Identify the parts of the outboard vacuum fuel system. - " 

List five fuel system probfems which can cause an outboard to- perform 
improperly. I * * 

List- three ^engine problems irom imprope> fuel supply. 

Demonstrate the ability to: - ' 

a. * Disassemble, service, and reassemble a pressurized fuel system. 

b. [^|pssemble, service^ an^ reassemble a vacuum fuel system. ^ 
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FUEL SUPP'LY SYSTEI 
UNfT IX 



SUGGESTED AGTIVITIES 



• I. Instructor: 

A. Provide student with objective sheet. ^ , . ' 

B. Provide student with information and job sheets, 
T C. Make transparencies, 

D. Discjjss uflit 5nd specific objec-tives. ^ 

E. Discuss information sheet. 

F. Demonstrate and. discuss the procedures outlined m the job sheets. 

G. Give test. * ■ . ^ 

**** 

• 11. ^Student. ^ ' ^ ' ^ ^ , 

fi^. ' Read objective sheet. 

B. Stu#/ information sh^et. 

C. Complete job sheets. 

D. . Study related assignments given by the instructor 

E. Take test ^ 

' " ' „ INSTRUCTIONAL MATERIALS 



1 IhclBdedMn this unit: 



/ A./ Objec^e sheet ^ 

B. Inforfriation sheet - ' , ^ 

C. Transparency masters . ^ ' - 

1^ TM 1 -Parts qi^^e Outboard Pressurized Puel System 

'2. ^- Tm' 2--Parts of the Primer Bulb * . 

3 ' TM'3-Parts of tiie Outboard Vacuum Tuel' System 

i ' • 163 ' ' 



D. Job Sheets 



1. f Jiob Sheet #1 -Disassemble, Service, and Reassemble a Pressurized 
Fuel System 

2. Job Sh,ge^^-;s^-- Disassemble, Service, and Reasser^ble a Vacuum 
Fuel System 



E. Test , • , 

F. Answers to test 
References: 

A. ' Merpury Marine Service ^ManuaL 1966-1976. Fond du Lac, Wisconsirt: 

Mercury Marine Outboard/Brunswick Corp.^ ^ 

B. Outboafd Motor Service Manual. 6th ed. Vol' 2, Kansas City, Missouri: 
Abos Marine Publication Division/lptertec Publishing Corp , 1973. 

'C. Johnson Outboard Motor Service Manual Waukegan, lllmoisx-Outboard 
Marine Corp., 1975. ^ 
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.,FUEL SUPPLY SYSTEMS 
■ \ ■ gNiT IX • ,' 



TNFOfiMATlON SHEET ^ 
I. fe^m^ aiid defmitiDns ' . ' j, 



4 



V pump-Pgmj) which feeds^ne fuel from tine gas tank to the carBuretor ' 

of in engine^* \. ^ ^ 

B Primer buib-SirtipJe hand squeezed pump that Lnsifres fuel in the carburetor 
for startic^g the engine , - . . j*""^^^ 

(NOTE. The punaplng fiction is necessary, only 'wti^nthg^^ressure has be^n 
r^leasdtl from the ta^. The gas tank mus^t be vented when primer bufb 
♦ IS used.) ' - " ' • . 

C. -* [pressure feed-Special air pressy^e tube-. connecting the fuel 'tan1< with a 

pressurized checi^ vaiv.e, aitaciied to the engine crank^asff vyi^ctt uses clie 
engine pressure to pre^suri^e the gas tank ' 

D. . Vacuum feed -Type of fuel, system v^/itlr a apecisd vacuurt) pump which ;s 

attached to the engine crankcase an^i derated by crankcas^ pressure 

:^ ^ - (NOTE: Gas tank^ must bewented ^ ' - 

V \ \ ^ 

E. Check valve*'Valve which altews passage" of- fuel m €)ne .direction only 
Ir* Parts 'of the outboard t5ressurfzed fueKsvstem (Transparency^ 1 f * 



A. Vuel line' ' • ^ • >^ = , , , ♦ 

> or^nnmer bulb - ^ > ^ 



Priming fump^or'pnmer t^lb 
' \ G. Fuel pick-up tube 
D. Pressure relief valve. 



**E. Air line 
F. Pressi^ized .crankc^ise valve ^ 



\ ' G.^H^||6t^conneiitor " - ^ ' * 

. 'lir^ Perts of the priiVier ^bulb (Transparency ^2) » ^ ^ 

A. ClOTf)S * . ' • ' ^ ' 
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B. Check^alve assembl> 

C. Primer bulb 

Check valve body 

^' IV. Parts of the outboard vacuum fuel system (Transparency -3) 

t> * * • 

[• A, -Primer bulb 
' ^'.B. Housing assembly (^uel connector) ' 
C^'^nVent assembly 

O. Fuef ime ' . . 

• • • • 

V. Fuel system problems causing 'improper perf6rmance ^ 

i^nadequate^air vent irt fuel tank 

5 B. Inadequate fyel line size 

. , C. p^jged or leaking fuel line 

* D'. Clogged or too small filters 

■-E. ' Faulty fU^ pump ^ ■ • ^ " 

jpipt 




^ 



VI. •''Engine problems from imprpp^r fuel suppT 



A. ^ Motor run lean* 



, (I^TE- This can cause excessive heat buildyup in the engine.) 



« 4 



B. Loss of RPM . ; 

C. Piston and cylinder scoring ^ 
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OF THE OUTBOAR§ 
PRESSURIZED FUEL SYSTEM 



FUEL LINE ^ -J 



CARBURETOR ' 



FUEL LiKlE 



PRIMING PUMP 
^ OR PRIMER BULB 



MOTOR \ 

PRESSURIZED 
CRANKCASE VALVE 

AIRLINE 

BOTTOM eOWlj^ ' ' 
TWIST CONNECTOR 
AIR LINE 

IPRESSURE RELIEF VALVE 



. FUELJ^ICK-U 

f. TUBC*^^ 

/FLOAf 
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PARTS bf THf PRIMER BULB 



\ 



CLAMPS 



CHECK VALVE 
ASSEMBLY 



CHECICVALVE 
BODY, 




PRIMER BULB 




PARTS OF THE OUTBOARD VACUUM FUEL SYSTEM 



CO 




FU^L SUPPLY .SYSTEMS 
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UNIT IX 
i 



JOB SHEET -r" Di'5'aSSEMBLE, SERVICE| AND REASSEMBLE 
A PRESSURIZED FUEL SYSTEM 



. *raols and matehals 
A Parts tray 

,B 'Factory service manual 
C 'Vlanci too! assortmerft 

• ^ • 

D f Safei:y glasses 



Pr^ecjurp# 




sa^sembf'e pressi^jrized fuisi tan^ 



Remove screws and gasket and Jift entire handle assembly- 
carefully out ,of tank 

^\OTE Do not bend float rod V 

s 

Empty ali^gas ouTo^T'Qas tank 

Caution Be sure to keep room weJ! ventilated. Dispose of^ 
gasolifte properly j ^ / \ 

Looseiji coupiina-nut on fuel pick-up tube 'to free filter head ^ 

* (J^JOTE Lf filter ts discolored or clogged replace filter assembh/.) 

Remove. screws, ga^t?t, ^nd primer cove/ from handle assembly 

y . ' ': ^- " : 

(NOTE Primear cover m\\ ha^/s spring pressure [ - . 

Remove printer diaphragm and spring 

^.(N'CyrE Checic primer pliaehragm for Dny lioies' or stretch ) 

Check gas tank 'for teaks / * ^ • . 

*TW^ffE Solder all leaks v^itli good grade of solder and flux, fdo 
^mor)tH,anci rlkpamt red. Use a flemeless method of vSoidenngJ 
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JOB S+^EET #1 



B. -'Reassemble system 

1. Install primer cover 



.(NOTE: Be sure primer djaphragm valve and spring ai^ie in proper 
order.) 

2. • ^InstalMilter head on fuel pick-up"*^ 

% ^:::[[\ 

(NOTE: Start coupling nut threads one'^dfTwo turns with Jihger 
to avoid danger of cross-threading.) 

3. * Install handle assembdy back on fuel tank 

(NOTE* Be sure al) joints are air tight.^ . ' 
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'FUEL SUPPLY SYSTEMS 
IIT IX' 



1 - 



JOB SHEET s2- DISASSEMBLE. SERVICE, AND REASSEMBLE 
A VACUUM FUEL SYSTEM 

I. Tools and materials ' . 

A Parts tray ' ' / - 

B - Factory service manual ' * , 

C Hand tool assortment • 

D Safety glasses 
II Procedure' 

A Disassemble vacuum fuel system 

1 Remove fiMter cap assembly 

N 

2 -Remove screws and washers from fuel tank cover 
3. • Remove fi^e! tank cover assembly 

4 ' Remove filt?er and pick-up tube ^ ' . 

{^JOTE If filter is discolored or clogged replace filter assembly.) 

' 5 Remove fuel lines and primer bulb 

(NOTE Two different fuVl lines^ are used one with 7/16" 
diameter, the other with 1/2".) 

B.. Reassembig system 

.1. . Irtspect for^dafnaged or inoperative parts 

4 

' 2. Install fuel lines and primer bulb ^ 

(NOTE Apply a lightjCoat of adhesive to outside of check valve 
assembly and fuel line stems Care inust be exercised not to get 
adhesive m stem hole or on 'valve face ) 



3 Install filter and pick-up tube 

4 Replace fuel t^nk cover assembly 
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FUEL SUPPLY SYSTEMS 
UNIT. IX 



NAME 
TEST 



Match the terms on the ffigbt to the correct definitions. 

1. 



a. Valve which allpws passage of fuel in one 

direction only ' 

1^ ^, • 4iiir 

b. Pump which feeds the fuel from the gas 
tank to the/ carburetor of an engine 

« "• • ' 

^c. Special air pressyfe tube co*nnecting the 
" * fuel tank wifth a pressurized check valve; 
attached to 'the engine crankcase which ^ 
uses the engine pressure to pressurize 
the gas tank 

d. Simple hand squeezed pump that insLy»s 
fuel in the carburetor for starting tne 
engine , ' ^ 



e. Type of fuel system with a special 

vacuum pump which is attached to the- 
. engine crankcase and operated by 
I crankcase pressure 



2. 
3. 

5. 



Fuel pump 
Primer bulb - 
Pressure feed 
V-acuum feed 
Check valve . 
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Identify, the parts of the outboard' vacuum fuel < system. 



a 
b. 
c. 




LisT five fuer system problems which ean c'aus^an Vitboard 
improperly. 



a. * 

b. ' ' 



c. 
d. 
e. 



List three eggme pjpblems from improper fuel supply. 



I. 



\' . • • • O-209 



b. 
c. 



7. Demonstrate ihr^ability to: 



a. Disassemble, service, and reassemble a pressurized fuel system.- • 

b. Disassemble, service, and.;feass6mble a vacuum fuel system. *^ 

(NOTE.^ If these activ/ities have not- been accomplished prior to the test, ask ^ 
your instructor when they should^ be completed.) <- t 
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FUEL SUPPLY SYSTEMS 



^' UNIT IX. ^ 



ANSWERS TO TEST 



%i. a. ■ 5. 



c. 3 * 

d. 2 • 
" e 4 • 

2. a. ' Fuel -line 



b. Pnming. pump* or [yimer bulb 

c. Fuel' pick'-'i^ tube' 

d. Pressure r^ief valvfi_t 



^ e. Atr. line "> 
^ ^ f. Pressurized (f^nkcase* vaT^e 

^ >^ ' - ' 

g. Twist connector . * 

3. .• , a. Clamps * * 

. '. . \ 
. b, ^Check valve assembly* 

^ ' • c"! ^Pt;imer*Jxj!b . . ■ 

- *. , ' - . ^ 

d;^ Check valvtf body * " *\ i 

• / r ^ *• \ 

4,, a» - Primer jDulb\ • ^" ^ \ 

w * Id. Housing assembly (fyel connector) 
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iH^ Vent assembly 



* U Ir^'^r^rt^..-**^ ^..^1 ' * . ^ 



1^ . \ d. ^ FueP line , ' _ • ' 

5- ^ 3.* Inatftquate air ven*t in**fueL tanK 
b. Irvadequa|ew fuel lin^,6ize 

DanQaged^ or leaking ^juel line 
d. ^* Clogged, or too smalKfi/t^ 
Faulty fuel punjp- 
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6. a. Motor run lean ^ " , , ^ 

b. . Loss of RPM ' ' . ' ' , ' . 

c. 'Piston and cylinder scoring 

r ■ ■ ' - . ^ f ; 

'7. . , Perforraance. skills evaluated \o: satisfactbrio of .'the jnjtructgr.' ' 



• ( 



o, 



t ^ 



0- - ^ 

ERIC ^ 



180 



t 



